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PREFACE

Where possible, I transliterate Arabic, Persian, and Turkish words using the International
Journal of Middle East Studies (IJMES) “Transliteration System for Arabic, Persian, and
Turkish.” There are four exceptions to this. First is the letter ‘ayn, which I transliterate as a single
open-quote, or inverted comma (), rather than the special character (“modifier letter left half
ring”’) used in the IJMES system. Likewise, the letter ~amza is transliterated as a closing single
quote, or apostrophe (), rather than the special character (“modifier letter right half ring”) used
in IJMES. The second are words ending with a long a/if followed immediately by ta’ marbiita. In
these cases, the final ta’ marbiita is rendered as “h” rather than “a,” in keeping with common
practice. Examples include the region of al-Sharah, in southern Jordan, and the city of Hamah.
Third, contractions of the definite article and inseparable prefixes are generally ignored — e.g.
wa al-igbal would be written out, rather than the elided form wa-Il-ighal — although this comes
up rarely. Fourth, IJMES generally does not add diacritics to personal names or toponyms. I do
here, but where a place or person has a common modern English spelling, I use that instead, with
long vowels and ‘ayn marked where appropriate — e.g. Aleppo instead of Halab, Saladin instead
of Salah al-Din, Medina instead of Madina. Ancient and medieval place names are used where
appropriate to the period under discussion — e.g. Phaino is used to refer to the Roman and
Byzantine settlement at Khirbat Faynan, but not the Iron Age or Middle Islamic settlements.
Hebrew toponyms are transliterated as they appear in recent publications, including diacritical
marks.

There are several difficulties with attempting to apply a uniform transliteration system to

an archaeology dissertation, however. First, for readers without a working knowledge of Arabic,
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the IJMES system can be slightly confusing, as the definite article is always rendered al-, and
assimilation to sun letters is not indicated. Non-Arabic speakers should be aware that when the
definite article al- is followed by ta’ (t), tha’ (th), dal (d), dhal (dh), ra’ (v), zayn (z), sin (s), shin
(sh), sad (s), dad (d), ta’ (t), za’ (z), lam (1), or nitn (n), the lam in the definite article is not
pronounced and instead the following letter is doubled. As an example, the word for copper, al-
nuhas, is actually pronounced an-nuhds. Despite this possible confusion, the IJJMES system is
preferable as it more accurately renders written Arabic, where the definite article is likewise
always written al- regardless of the following letter. Note also that the Arabic definite article
(whether rendered “al-" or “el-") is ignored in the alphabetization of works cited (e.g. “al-
Nuwayr1” is alphabetized under N, “El-Zein” under Z, and so on).

Second, Jordanian archaeological sites are usually named in local Arabic dialects, and
many archaeologists working in Jordan speak little Arabic and often seem to be of Lawrence’s
(1991: 21) opinion that systems of transliteration are “helpful to people who know enough
Arabic not to need helping, but a wash-out for the world” and like him “spell [their] names
anyhow, to show what rot the systems are.” This leads to a situation where toponyms are given
in reports as transcriptions of local pronunciations, rather than transliterations of Arabic names.
Generally it is possible to determine a sensible transliteration, but occasionally attempts to do so
lead to more confusion when other, nearby sites have similar names, e.g. in the case of Tall Abu
Ghiirdan, which is often called Tall Abti Qa‘dan, a conflation with a nearby site called Tall al-
Qa‘dan. This stems from the facts that most reports use the transcription Tell Abu Gourdan (see
Kaptijn 2009: 26) and that both gaf (q) and ghayn (gh) are pronounced like the English letter “g”
in many (particularly rural) Jordanian dialects. An attempt has been made here to appropriately

transliterate all Arabic toponyms, but given these problems minor errors are inevitable. Likewise,
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multiple toponyms are occasionally used to refer to the same site, as in the case of Khirbat
Nugayb al-Asaymir, occasionally also called al-Furn. Where multiple names are used in the

modern archaeological literature, these are given in a note on their first appearance in the text.
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The period between the fragmentation of the ‘Abbasid empire in the 10" century AD and

the formation of the Mamliik state in the 13" century was one of considerable social, economic,

and political change in the Levant. The period is marked by competition and shifting alliances

among centralizing polities and autonomous local elites, a situation that makes archaeological
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investigation both difficult and rewarding.

This dissertation examines the tension between autonomy and centralization within the
Ayyiibid polity (ca. 1186-1263 AD) through the lens of industry, focusing specifically on copper
production. The Ayyiibid copper production system in southern Jordan is reconstructed using
data from systematic archaeological excavations and surveys in the arid lowlands of Faynan,
including new excavations at two early 13% century copper production sites: Khirbat Nugayb al-
Asaymir (KNA) and Khirbat Faynan. The analysis takes a Braudelian approach, situating the 13
century copper industry within long-term (primarily economic), medium-term (primarily
political), and short-term (primarily social) changes in the Faynan region, and southern Jordan
more broadly. The primary conclusion of this work is that the short-lived revival of copper
production was part of a broader reorganization of the southern Levantine agricultural regime
toward industrial-scale production of cane sugar. This reorganization took place, first, under the
rule of the Ayyiibid princes of al-Karak in central Jordan, who adopted a local provisioning
strategy that provided them considerable autonomy from the regional centers of Cairo and
Damascus. Copper production in Faynan ended in the late 13 century, as the region came under
the control of the Mamliik state, and the Levantine sugar industry was integrated into a

production system more dependent on Cairo.
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Part I: Introduction



1. Introduction to the Dissertation and Key Questions

“It conjures up the sorts of questions one often asks in the presence of romantic ruins. The
people who built these empty structures, where did they come from? What sorts of lives did they
lead, and why did they leave their homes in this sorry state? Why were they here, what did they
do, where did they go? The solutions to such riddles lie like tracings in the landscape around
you, for the past of these people is written in the marks they made upon this land.”
(Cronon 1992: 29)
The Faynan region of southern Jordan is a copper-rich, semi-arid landscape in the
lowlands of Wadi ‘Araba, roughly 30 km south of Wadrt al-Hasa, the deeply-incised watercourse
generally seen as the boundary between central and southern Jordan (Fig. 1.1). Faynan presents
an interesting problem for archaeologists and historians of the Islamic period. On one hand,
Islamic archaeology is generally seen, with good reason, as a robust and increasingly well-
developed “historical archaeology” (compare, e.g., Grabar 1978; Milwright 2010: 10-20). On the
other, the historical archaeologist of Faynan has little to work with in terms of the history of
Faynan.
Roman mining and smelting of the 3'/4™ centuries AD is the only industrial
activity attested in the literary record for the Feinan region. Unfortunately, the
attestations are not for economic reasons, but rather because of Christian
hagiographic interests in the martyrs who happened to work, suffer, and die with
other dissidents and criminals in the mines and at the furnaces. (Knauf and
Lenzen 1987: 83)
Islamic archaeology in Faynan is, essentially, the historical archaeology of a region absent in the
narrative history of the period. Faynan, thus, presents both a challenge and an opportunity.

Industrial settlements clearly existed in the region in the Middle Islamic period (1000-1400 AD),

and these can only be studied archaeologically.
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This is actually rather typical of mining regions. A dramatic example is Pyramiden, a
Soviet coal mining settlement on Spitsbergen in the Svalbard archipelago. This town was
occupied through much of the 20" century, and only abandoned in 1998. The investigators,
however, describe the interesting contradiction they were forced to deal with: “Despite being a
thoroughly modern community, there are few written records of everyday life in Pyramiden.
Thus, in this sense at least, we were encountering what may be described as a ‘pre-historic’
society” (Andreassen, et al. 2010: 16). Mining regions, then, typify the methodological ground
that Deagan (1988) described as “Neither History Nor Prehistory.” Much of this is due to the fact
that mining regions tend to be marginal, sparsely populated areas that, to apply Cronon’s (1992:
39) observation more broadly, “supply distant cities whose inhabitants rarely gave a second
thought to their existence.” As Cronon (1992) argues, the goal of environmental history — and
here, of anthropological, historical archaeology — is to understand the ways in which the history
of mining regions is bound up with demand for specific goods in more densely settled areas, '
with similar relationships between cities/towns and other marginal areas, with systems and
technologies of production, distribution, and consumption, and with local relationships between
people and their environment.

This dissertation uses archaeological data collected by the UC San Diego Edom
Lowlands Regional Archaeology Project (ELRAP)? to explore investment and copper

exploitation in a peripheral region, Faynan. This follows a cyclical, if uneven, pattern during the

! This refers not only to the specific resource being mined, but also the desired final products. To take Cronon’s
(1992: 48) study as an example, the large copper mine at Kennecott was founded to meet a demand for copper wire,
particularly in large cities. The native Ahtna people also used — and, indeed, exported — copper, but to produce
different objects, at a different scale, to meet a different demand (Cronon 1992: 40).

2 ELRAP, a long-term study of copper production in the Faynan region, is directed by Thomas E. Levy and
Mohammad Najjar. Fieldwork for the project took place primarily between 2002 and 2015, and between 1997 and
2002 fieldwork was conducted under its predecessor, the Jabal Hamrat Fidan Project (JHF). A retrospective
summary of the project’s goals and methodology, focusing specifically on the Iron Age, can be found in Levy, et al.
(2014a).



period under investigation here, with investment and mining waxing and waning as a result of
factors largely external to the region itself. The dissertation traces the history of the region
through two of these cycles: a major phase of copper exploitation in the 2™-5% centuries AD, a
gradual decline in the settled population between the 6 and 9™ centuries, a revival of mining in
the late 12 and early 13™ centuries AD, and a period of primarily pastoral use of the area
between the 14" and early 20™ centuries. The major focus is the second period of external
investment and copper mining, and the relationship of this episode to the broader political-
economic system of the Ayyiibid polity. This chapter lays out the anthropological (Section 1.1)
and historical (Section 1.2) questions posed in the dissertation, followed by a brief discussion of
periodization (Section 1.3), and finally explains the structure of the dissertation, including brief
summaries of the following chapters (Section 1.4).

1.1. Anthropological Questions

The anthropological questions posed in this dissertation build, first, on the overarching
goals of ELRAP, summarized by Levy and Najjar (2007: 102) as “the ‘deep-time’ study of
ancient mining and early metallurgy’s effects on social evolution.” The present study is, of
course, not concerned with early metallurgy, but is designed to investigate the political,
economic, and social impacts of copper mining and production, expanding ELRAP’s major goals
into the later historical periods.

One of the key questions concerns the role of metals and other goods in the coalescence
and maintenance of political authority (see theoretical background in Section 2.1). What does the
integration of copper production into broader systems of production and provisioning tell us
about those systems? How do those systems fit into elite strategies for the development and

maintenance of political autonomy? What effect does this have on the coalescence of state



authority, and how do these strategies differ between minor elites and those at the center?
Essentially, the first set of anthropological questions concerns the political-economic aspects of
copper production from an elite perspective.

The second group of anthropological questions is concerned primarily with the
archaeology of production and labor (see theoretical background in Section 2.2). What activities
were involved in the copper production process, and who performed them? These are
reconstructed using the complementary techniques of chaines opératoires and behavioral chains.
What features made up the broader production system that mines and mining settlements
belonged to? These are reconstructed using the concept of the feature system, borrowed from the
historical archaeology of the North American West. More broadly, these questions consider what
interactions between laborers and the local environment — both “natural” and “built” — were
necessary for the production of copper. Beyond this, what was daily life like in mining
settlements? Who lived there? How did these people spend their time?

These two groups of questions are, in fact, complementary. Underlying all of them is a
broader question concerning the social life of metal producing settlements. How do these
settlements fit into larger political, economic, and social systems? Who is involved with them,
and in what ways? What do they get from this involvement? This ranges from political elites —
who are perhaps the least involved in the day-to-day operation of mining settlements, but benefit
the most — as in the first set of questions, to the entire range of those working at the site —
including those doing the least desirable tasks, who perhaps benefit the least — as in the second
set of questions.

A third set of anthropological questions probes longer-term trends in the archaeology of

Faynan, and southern Jordan more generally (see also Section 1.4). How do conceptions of the



region’s landscape change over time? How is this reflected in our archaeological data? What
effect did it have on settlement patterns in the region? What social, political, geographical, or
other constraints were most important for determining settlement patterns in a specific period,
and how did these change over time? With these questions, I expand ELRAP’s goals and
consider not only how the Faynan region changed as a metallurgical landscape over the course of
several millennia, but also how various aspects of the landscape took on or lost significance as a
result of political, economic, and social changes in southern Jordan and beyond.
1.2. Historical Questions

The key historical questions in this dissertation are those concerning the Ayytibid emirate
of al-Karak, and the early 13" century Ayyiibid polity more generally. The history of the
Ayytbid period is summarized in Section 3.6, with a particular focus on modern central and
southern Jordan. Of particular interest is the increasing autonomy from the centers of Cairo and
Damascus exercised by the Ayyiibid amra’ (princes) of al-Karak over the course of the first six
decades of the 13" century. While the nature and degree of this autonomy varied, it is
nonetheless clearly different from the following Mamliik system, in which al-Karak could be a
hotbed of political unrest, but was always clearly under the control of Cairo. For much of the
early 13 century, al-Karak was part of the Ayyiibid political system, but under the effective
control of neither of the major centers. The Ayyubid polity, in this sense, parallels the situation
described by Derluguian and Earle (2010) as “strong chieftaincies” within “weak states” (see
Section 9.4.1), a comparative line of argument that could, no doubt, fruitfully be pursued
elsewhere — perhaps in combination with Chabal, et al.’s (2004) take on the “chiefdom” concept

— although it is only suggested as a direction for further work here.



Nonetheless, this frames a key question of the dissertation: what enabled the autonomy
(or, put another way, the “strong chieftaincy”) of the amra’ of al-Karak? The establishment and
maintenance of a locally-provisioned production system for sugar is, I argue in this dissertation,
a critical component of this answer, and one in which the copper producing settlements of the
Faynan region played a role. This leads to the question of why parts of this system, like the sugar
factories themselves, were maintained or expanded under the Mamliiks, and other parts, like the
copper mines, abandoned. In order to answer this question, it is necessary to consider the
administrative changes of the late 13" century, asking in particular how some of these changes
may have been aimed at maintaining state control over regional centers like al-Karak, and
preventing the emergence of autonomous rule in these areas. The ELRAP excavations at KNA
and Khirbat Faynan provide critical archaeological evidence for considering how minor
industries not documented in historical sources affected and were affected by these political
developments.

As this dissertation also traces certain trends in the Faynan region and southern Jordan
over the course of roughly two millennia (see Section 1.4), other historical questions are,
naturally, addressed. The first of these, and one for which adequate archaeological evidence is
unfortunately still lacking, concerns the nature and timing of the end of copper production at the
Roman metallum of Phaino, the site of Khirbat Faynan. Indeed, while much work in the Faynan
region has focused on the Roman and Byzantine period settlement (e.g. Findlater 2003;
Friedman 2008; Friedman 2010; Friedman 2013a; Mattingly 2011; Mattingly, et al. 2007b), this
has largely been based on archaeological survey and excavation of mortuary contexts, and
changes in the nature of the settlement, particularly in the Late Byzantine period, remain unclear.

The evidence from ELRAP’s 2011 and 2012 excavations does not allow for conclusive answers



to these questions, but does illustrate how the settlement changed during this period, particularly
in response to several archaeologically identifiable seismic events.

Another set of questions concerns the nature and dating of the Early Islamic period
settlement in Faynan. ELRAP investigations in the region have produced clear evidence for the
continuity of settlement into at least the late 81 century, and likely later, at a number of sites.
Work published after the completion of much of the present dissertation confirms this argument
for Khirbat Hamra Ifdan (KHI; see Section 5.4), one of the sites discussed here (Friedman, et al.
2017). Friedman, et al.’s (2017) work raises additional questions about the Islamization of the
region that are considered in Section 8.3, although it must be admitted that the evidence simply
does not yet exist to make any conclusive arguments about the nature of religion in Faynan in
this period. A related set of questions can also be asked about the industrial settlements of
southern Wadi ‘Araba during the Early Islamic period. In particular, when do these emerge, how
long do they last, and what prompted their establishment? These are primarily relevant to
Khirbat al-Mana‘iyya, and are considered in more detail in the preliminary report of the
excavations there (Jones, et al. 2017). In the context of this dissertation, they are also of interest
for discussing long-term economic patterns in southern Jordan, and are addressed in Sections 8.2
and 9.2.

The nature of the evidence for the Late Islamic period from ELRAP excavations and
surveys makes it difficult to ask specific historical questions. The history of this period is
summarized in Section 3.7, and forms the background for the analysis of this material, but the

discussion of this period in general tends toward longer-term patterns.



1.3. Islamic Archaeology, Islamic History, and Problems of Periodization

Composing any work on a historical period — especially one as long as a dissertation —
requires engagement with the problems posed by periodization. On one hand, this terminology is
almost always regionally and temporally specific, requiring unpacking for specialists in other
regions or periods. On the other, it has been increasingly recognized in recent decades (most
notably, see Davis 2008; Goody 2006) that periodization is never neutral, but implies some type
of judgment — political, cultural, economic — about that period. Indeed, this is in some ways
the point of periodization. Hirschler (2006: ix), for example, cautions, “the employment of
‘neutral’ centuries might lead to a periodization devoid of any analytical value.” Nonetheless,
this requires archaeologists and historians to think about the implications of the chronological
terminology they use.

For the Middle East, the adoption of terminology from European history — Classical,
Late Antique, Medieval, (early) Modern — has received much of the criticism.* Although I use
this terminology throughout this work at points and find it useful (see Jones, et al. 2014 for more
discussion of this point), several points should be kept in mind. The first is that the term
“medieval” is a foreign one to Islamic history (Bahri and Sautman 2009: 175), though this is not
necessarily a barrier to using it. Although Bahri and Sautman (2009) note that the term does a
poor job of acknowledging the changes that occurred between the 7% and 16 centuries, the
division of Islam into “Classical” (i.e. Early Islamic) and “Medieval” (i.e. Middle Islamic)
periods is fairly common. The second is that there is a tendency among Westerners to consider

the Islamic world as still being medieval,* and Arabs and Muslims as “still the ‘Saracens’ of

3 Note the criticism of these terms from the perspective of European archaeology by Champion (1990: 89-90), as
well.

4 Although to be fair, this is not exclusively Western. The rhetoric of the Islamic State (IS) rests to an extent on the
notion of reviving ancient conceptions of the caliphate. As Cobb (2014) argues, this is not an indication that the
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yesterday’s medieval epics” (Bahri and Sautman 2009: 181). This tendency has made brief
appearances in archaeological thought, as well. Grabar (1978: 57) noted that one of the
difficulties of Islamic archaeology was that “Islam . . . is still a living force in almost all the areas
which had, at one time or another, become Muslim.”> Grabar intended this as a note of caution,
but it has at times been adopted in less critical fashion. For example, Insoll’s (1999) insistence on
the unity of Islam through time and space — sensibly dismissed® by Johns (2010) as polemic —
seems to set itself up to commit exactly the errors Grabar was wary of (for a similar point about
art historical approaches to Islamic archaeology, see Kohl 1995: 240).

Even relatively “neutral,” at least insofar as they are commonly accepted, dynastic terms
are inherently political. As Borrut (2014) has recently and quite effectively demonstrated, the
common dynastic periodization of the Early Islamic period — those periods being Jahiliyya,
Rashidiin, Umayyad and ‘Abbasid — is itself an ‘Abbasid claim to power. He asks, following
Morony (1981), whether “all of their contemporaries [would] have considered ‘Uthman or ‘Ali
‘rightly guided’” (Borrut 2014: 41). Indeed, the concept of a “rightly-guided” caliph seems to

require someone like Walid II to serve as a foil. To some extent, this periodization and the

Islamic world is still medieval, but an argument by the IS that it should be. Cobb points out that in order for this
argument to work one must ignore most of Islamic history, but at a more basic level this understanding of the early
caliphate is, itself, modern. Catlos (2015) has recently suggested that the brutal oppression of religious minorities
characteristic of the IS would be out of place in medieval Islam and, in fact, has its roots in European ethnic
nationalism. A fuller discussion of this point is beyond the scope of this dissertation — one could, for example, also
consider the recent comment by Salman Rushdie that a// religion is “a mediaeval form of unreason” — but the key
points are that this term is somewhat politically charged, and “the medieval” often, unfortunately, imagined rather
than understood. This is by no means limited to Islamic history, as recent discussions of white nationalism and
medieval European history demonstrate (Elliott 2018; Lomuto 2016; Steel 2018). In a somewhat different sense, one
can also see a similar tendency in the Russian philosopher Nikolai Berdyaev’s (see Section 1.4) hope for the revival
of a “respiritualised ‘new Middle Ages’” (Corfield 2007: 147). This issue could, without doubt, be the subject of an
entire dissertation on its own.

5 Arguing this point at all is, to an extent, to fall into this trap, however. Christianity, too, is still a “living force” in
the modern world, but no medieval archaeologist would make a point of this. The Levant in clearly not “still
medieval.” Certain institutions, like the wagf, still exist in quite different forms — although arguably wagfication
was a process that marked the end of the late medieval administrative system (Walker 2007¢). Other typical
medieval institutions — the igta’, the sultanate, etc. — do not.

¢ In his review of Milwright’s (2010) Introduction to Islamic Archaeology, he writes: “While general surveys of
Islamic history and of Islamic art and architecture are common, Milwright’s introductory survey is the first of its
kind — for the moment, I ignore the polemical essay by Timothy Insoll” (Johns 2010: 1187-1188).
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geographical divisions it entails — Arabian-Rashidiin, Syrian-Umayyad, ‘Iraqi-‘Abbasid — have
been questioned for decades now, and in history several alternative chronologies have been
proposed, including Goitein’s (1968) Arabism, the Intermediate Civilization, Institutionalized
Islam, and the Transition to National Cultures, and Hodgson’s (1974: 96, 234) Late Sasani and
Primitive Caliphal/“Period of genesis of the civilization,” High Caliphal, Earlier Middle Islamic,
Later Middle Islamic, Gunpowder Empires, and Modern Technical Age.

Beyond this, however, is a more specific problem for archaeology. As Adams (1979:
727) argued, “political and ideological changes” — those reflected in dynastic chronologies, for
example — are not always paralleled by changes in ceramic style, which are often the basis of
archaeological dating. For Jordan, Whitcomb (1992b: 386) addressed this problem 25 years ago
by breaking the Islamic period up into three somewhat arbitrary divisions, largely following
Hodgson’s major divisions, each with two subdivisions: Early Islamic 1 (600-800 AD), Early
Islamic 2 (800-1000 AD), Middle Islamic 1 (1000-1200 AD), Middle Islamic 2 (1200-1400 AD),
Late Islamic 1 (1400-1600 AD), and Late Islamic 2 (1600-1800 AD). Whitcomb (1997a: 106;
2001b: 505; 2009: 127) has since proposed several revisions, involving a tripartite division of the
two earlier periods and two “transitional” periods: the 7" century, Early Islamic 1 (700-800 AD),
Early Islamic 2 (800-900 AD), Early Islamic 3 (900-1000 AD), the 11% century, Middle Islamic
1 (1100-1200 AD), Middle Islamic 2 (1200-1350 AD), and Middle Islamic 3 (1350-1500 AD). I
instead prefer the Tall Hisban chronology proposed by Walker and LaBianca (2003: 448, Table
1), which starts from Whitcomb’s (1992b: 386) earlier proposal and instead further subdivides
his periods. The Middle Islamic 2 (1200-1400 AD) thus becomes the Middle Islamic ITa (1200-
1250 AD), Middle Islamic IIb (1250-1300 AD), and Middle Islamic IIc (1300-1400 AD). Walker

and LaBianca (2003: 448, Table 1) also add a later period, the Late Islamic IIb, covering 1800
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AD to the present. I further subdivide this in the present work by breaking Whitcomb’s Middle
Islamic I into three subperiods: Middle Islamic Ia (1000-1100 AD, essentially Whitcomb’s later
11" century division), Middle Islamic Ib (1100-1150 AD), and Middle Islamic Ic (1150-1200
AD). The ceramic chronologies for this period are still being refined, and not all of these
proposed subdivisions can yet be easily identified. This proposal, nonetheless, seems a better
match for the archaeological material from the southern Levant. The Middle Islamic Ila-b
transition in the mid-13" century, in particular, includes new lamp styles, new styles of
stonepaste wares, the appearance of the Glazed Relief Wares, etc. (see Chapter 6). At sites where
more diagnostic wares such as these do not appear, decreasing levels of specificity can be used,
e.g. Middle Islamic II, Middle Islamic, Middle-Late Islamic, Islamic, etc.

Of course, for addressing certain questions, dynastic chronologies are, in fact, useful. As
examples, Genequand’s (2005) analysis of the Umayyad settlement at Qasr al-Hayr al-Sharqt
and Walker’s (see, among others, 2003; 2004; 2007c; 2009b) studies of Mamliik imperial policy
in Jordan benefit from the use of dynastic periodization. Likewise, some of the questions I ask in
this dissertation benefit from a division of the 13™ century politically into Ayyiibid and Mamliik
phases. As I have argued previously (Jones, et al. 2012: 69), Hirschler’s (2006: ix) “combination
of the different possibilities” is presently the best approach for an anthropological, historical
archaeology of the Islamic periods. Throughout the work, I use a combination of calendar years,
dynastic terms, archaeological periods, and stratum designations, depending on what is most
appropriate for a specific question (or, at least, least awkward). As such, I refer to historical
events of the Ayyubid period, but avoid reference to “Ayytbid ceramics,” preferring instead
centuries or archaeological periods. While this can require more effort on the part of the reader, a

chart allowing cross-referencing between the various systems is presented in Fig. 1.2.
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1.4. The Annales School, Archaeology, and the Structure of the Dissertation

The structure of this dissertation — and Part III in particular — is inspired by the
historians of the Annales school. The Annaliste framework divides history into three levels, or,
perhaps more accurately, understands the movement of history as corresponding to three
rhythms.” These are generally summarized as structures or longue durée, conjonctures or
moyenne durée, and événements or courte durée (Bintliff 1991: 6; Bintliff 2010: 119; Hexter
1979: 109-110). For Braudel, the most commonly read of the Annalistes, this order corresponds
to the importance of each scale, with the longue durée being the most important layer of history
(Hexter 1979: 62).% As Bintliff (2010: 118) points out, however, the Annaliste framework does
not assume that the longue durée will always be the most important scale on which to understand
a historical problem, but rather “it merely asks us to reconstruct the broadest framework for our
analysis, so that the precise interplay of time and process can later be allowed to appear for any
particular case study.” This echoes earlier comments by Hobsbawm (1980: 7), who compared the
choice of analytical scale to the choice between a microscope and telescope, arguing, “So long as
we accept that we are studying the same cosmos, the choice between microcosm and macrocosm
is a matter of selecting the appropriate technique.”

Nontheless, the Annaliste framework has been adopted in archaeology — and particularly
Near Eastern archaeology — primarily in terms of its focus on the longue durée, or Hobsbawm’s

“telescopic” perspective. In the Levant, a specific focus on the longue durée is associated in

7 This division of time is not entirely unique to the Annales historians. Braudel (1980: 49-50, 71, 78-79, 208-209)
saw similarities in the work of sociologist Georges Gurvitch. The tripartite division into rhythms has even closer
parallels in the work of the Russian philosopher Nikolai Berdyaev, who conceived of three levels: cosmic (circular)
time, historical (linear) time, and existential (“a dot or point”) time (Corfield 2007: 17, 208, 217).

8 Hexter (1979: 104-105) argues that this focus likely owes to the fact that Braudel spent several years of the early
1940s in a German prison camp, where he completed the first draft of The Mediterranean from memory (see also
Horden and Purcell 2000: 37). “For Fernand Braudel in a German prison camp, the événementielle, the short view,
the immediate present, was despair, a powerful enemy not to be faced head on, to be defeated only by ruse, to be put
at a distance, to be escaped” (Hexter 1979: 104).
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particular with Lawrence Stager and his students (e.g. Schloen 2009a; Stager 1985) — although
Schloen (2009b: 1-2) suggests that one of Stager’s major divergences from the Annales
historians, and particularly Braudel, was his embrace of short-term analyses and individual
perspectives, in addition to long-term structures, which is relevant to the use of the Annales
framework in this dissertation, discussed below. Levy (1995; Levy and Holl 1995) likewise
applied an Annaliste framework to the archaeology of the southern Levant, and tracing social
change from prehistory into the Late Islamic period. Other archaeologists, particularly in Jordan,
have also adopted it less explicitly; both generally, with English glosses like “deep-time” (Levy
2006; Levy and Najjar 2007),° and in terms of specific, geographically structured long-term
trends, such as Levy’s (2009) “nomadic imperative.”
A Brief Digression: “Great and Little Traditions”

Although not the longue durée specifically, LaBianca (2007; 2012; LaBianca and Walker
2007; LaBianca and Witzel 2007) has adopted the “great and little traditions” approach of the
anthropologist Robert Redfield (e.g. 1955), which has some parallels to the Annales approach.
As LaBianca, in particular, has adopted the “great and little traditions” approach as a way of
avoiding the use of the Annales framework, it deserves some attention, at least in comparative
perspective. For Redfield (1955: 13-14), it is necessary when conducting anthropological studies
of peasant communities to grapple with the fact that “the peasant culture is a half-culture. . . . It
does require another culture for its continued functioning. The intellectual, and often religious
and moral life of the peasant village is perpetually incomplete.” This leads him to a distinction

between peasant culture and the culture it draws upon, summarized by LaBianca (2007: 276) as,

% This usage differs from the more common uses of the term, which tend to refer either to the 19" century “scientific
establishment of the prehistoric time span of humanity’s life on earth” (Spears 1996: 343) or to the consideration of
that time span in terms of even “deeper” geological timescales (Irvine 2014). This usage is not limited to Levantine
archaeology, however, and its 19" century sense is explicitly linked to its sense as a gloss of “/ongue durée” in a
recent paper considering the political uses and meanings of “deep time” historical analyses (Robbins 2015).
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“that between the ‘lettered’ traditions of a ‘learned elite’ and the ‘unlettered’ traditions of the
‘common folk’. The former represent a societ[y’s] ‘great traditions’ whereas the latter its ‘little
traditions’.” An example from Islam will suffice to demonstrate how this framework plays out in
practice. Citing Gustave von Grunebaum (1955), Redfield (1955: 14) notes that “the cults of
local saints” — the “little traditions” of Islam — are often legitimized as orthodox — as part of
the “great tradition” — through references to somewhat vague passages in the Qur’an.

One problem with this dichotomous approach should be immediately obvious to
contemporary scholars of Islam, especially those for whom the complexity of religious practice
across the Islamic world is a key issue. Focusing on the case just cited, what would one make of
the fact that for the Fatimids, saints’ cults were not legitimizations of local traditions, but a core
aspect of their own attempts to legitimize their Isma‘1lt Shi‘ite caliphate (Williams 1983;
Williams 1985)? Indeed, what does one make of the Fatimids at all, or Shi‘ism generally, in this
framework? It is perhaps telling that the Saljtigs are included in LaBianca’s (2007: 283) “Islamic
Great Tradition,” while the Fatimids are excluded. Beyond this, what does one make of Siifism,
which historically has had a rather tenuous relationship with “orthodoxy,” but was, especially in
the Middle and Late Islamic periods, “instrumental in spinning a network that bridged between
small backwater towns and great urban centers, linking urban and rural communities” (Frenkel
2007: 488)? Is it part of the “Islamic Great Tradition,” despite its deviations from the orthodox?
Is it a “little tradition,” despite its connection to the cities? Is it something in between? This
tension is at the heart of Antoun’s (1989) critique of the “great and little traditions™ approach to
Islam, which was also revisited by Lukens-Bull (1999). For Antoun (1989: 43) — following el-
Zein (1977) — the division of traditions into two levels is not inherently problematic, but the

assessment of the “great tradition” as the more legitimate of the two is. Lukens-Bull (1999: 7)
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adds to this that, especially in Islam, it is not possible to see either “tradition” as a unified whole.
Bradbury (2016) has recently put forward a similar argument for “Islamic” burials specifically,
arguing that rural burials represent neither idealized Islamic practice nor strictly local traditions,
but rather local adaptations of Islamic norms.

LaBianca (2007: 277) acknowledges Lukens-Bull’s (1999) critique, but suggests that,
properly used, the “great and little traditions” approach allows for an understanding of the local
that the Annaliste approach does not, arguing that “the French Annales approach . . . tends to
overlook the local level in its quest to understand long-term environmental constraints and
shorter-term economic and political events.” This is a fair criticism of many implementations of
the approach, although it should be stressed again, following Bintliff (2010: 118), that the
framework itself does not require any assumptions about the scale of analysis that will prove
critical to any given analysis. Likewise, this is an issue that advocates of a “post-Braudelian”!°
approach, e.g. Concannon and Mazurek (2016b), have addressed in recent works. It is also worth
pointing out that many of the “little traditions” identified by LaBianca (2007: 283-286) for
Jordan are not only addressed by Annaliste historians, but are even specifically addressed by
Braudel (1972) in The Mediterranean. Examples include water management (Braudel 1972: 66-
75), pastoralism and residential flexibility (Braudel 1972: 85-102, 174-181), and land tenure
(Braudel 1972: 75-82). If others — hospitality, honor and shame, and tribalism''— are not

addressed in as much detail, this is less a weakness of the approach than an indication of

Braudel’s priorities. These, and others, could easily be addressed within the Annales framework.

19 Ladurie’s definition of “post-Braudelian” as one who “would rather accept Braudel “a la carte’ than order the
whole menu” (Archambault 1995: 9) is useful in illustrating the range of approaches that can fall under this general
term.

' On tribalism, however, it is worth noting that Braudel (1972: 20) conceived of Part II of The Mediterranean as
“the history of groups and groupings.” While much of this section focuses on states, civilizations, and other
groupings that LaBianca and Redfield would classify as “great traditions,” the “little tradition” is not absent.
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Temporal Rhythms

Horden and Purcell, in their monumental post-Braudelian work, The Corrupting Sea,
abandon the tripartite division of temporal rhythms discussed above (see, in particular, Horden
and Purcell 2000: 40-45; see also Shaw 2001: 420). While this is a reasonable departure from
Braudel, and appropriate to their analysis, the division is, nonetheless, a useful organizing
principle, and for this reason I have adopted it in this dissertation. I depart from traditional
archaeological uses of the Annaliste framework in terms of how I conceive of each of these
rhythms, however. In additional to their temporal distinctions, each rhythm serves as a thematic
division, inspired by Cronon’s (1992: 32) three “elements” of environmental history:

[T]he ecology of people as organisms sharing the universe with many other

organisms, the political economy of people as social beings reshaping nature and

one another to produce their collective life, and the cultural values of people as

storytelling creatures struggling to find the meaning of their place in the world.
The specific ways in which each rhythm is conceived in this dissertation are described below.

The longest rhythm of history — the longue durée — is, as noted above, the one most
commonly drawn upon by archaeologists who adopt the Annales framework. Generally, this
rhythm is seen as including both geological/environmental history — i.e. processes that occur in
“geological time” — and sociocultural structures — e.g. worldviews, “civilizational” history, etc.
(see Bintliff 1991: 6, Fig. 1.2; Knapp 1992: 11, Table 1.1; Levy and Holl 1995: 4, Fig. 1). Levy
and Holl (1995: 7), for example, envision the study of the long-term archaeology of the southern
Levant as covering “over one million years of culture change.” Sewell (2005: 83-84), in his
reworking of the tripartite model, refers to this instead as “teleological temporality,” arguing that
analysis at this thythm often assumes a specific direction or end-point for history. This is, of

course, not universal, and as a critique of specifically sociological conceptions of the longue

durée in fact mirrors concerns articulated by Braudel (e.g. 1980: 79) about the sociological
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avoidance of “historical time.” One could point to many archaeological studies — Wengrow and
Graeber’s (2015) recent discussion of the “origins” of inequality, for example — that
successfully avoid this pitfall. Nonetheless, it is the case that long-term analyses can tend toward
either teleology or the assumption of stasis.

It is also the case, however, that an understanding of the long-term history of a region is
often essential for understanding settlement in a given period and changes over time. Geological
history, for example, is quite relevant to archaeology. The formation of Faynan’s copper deposits
has certainly structured the nature of settlement in the region over the last 10,000 years. As such,
this geological history is briefly summarized in Chapter 3 (see, specifically, Section 3.2).
Chapter 8, explicitly dealing with the archaeology of the region over the long term, takes a
slightly different approach, however. Rather than focusing on sociocultural structures that have
remained stable over the long term, this chapter instead traces specific changes over the course of
several thousand years. Most of the sections begin with the Hellenistic period (ca. 4™-1°% century
BC) and continue through the Late Islamic period, with the exception of Section 8.1, on the
evolution of Faynan as a mining landscape, which begins in the Iron Age (1200-586 BC). This
is, it is worth noting, a rather short timescale compared to many archaeological interpretations of
the longue durée, e.g. Levy and Holl’s (1995: 7), described above. My focus is much more
narrow, as the goal of this dissertation is not to write the histoire totale of the Faynan region, but
rather to answer a set of specific anthropological and historical questions (see Sections 1.1 and
1.2). In this sense, my approach to the long term draws on the genealogies advocated by Harding
(2005: 97-98), although without adopting his rejection of the temporal rhythms of the Annales

school.
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The middle scale — conjonctures or the moyenne durée — is described by Bintliff (1991:
6, Fig. 1.2) as including “Social, Economic History; Economic, Agrarian, Demographic Cycles;
History of eras, regions, societies; Worldviews, ideologies.” In this dissertation, some of this is
covered primarily in Chapter 8, “The Long Term,” particularly economic and demographic
cycles.!? Likewise, it is worth noting that “history of regions,” which essentially characterizes
this dissertation, is included at the conjunctural scale. Chapter 9, “Conjunctures,” also includes
discussion of political history, which in the Annales framework is generally placed at the scale of
the event. Political history at the scale of the event is summarized in Chapter 3 (particularly
Sections 3.4-3.7), but in Chapter 9, the focus is not on the progression of rulers and their specific
actions, but political-economic processes playing out over a number of decades, and the
structural political changes resulting from or contributing to these processes.

In the last decade, archaeologists have been increasingly interested in the scale of the
event (Beck, et al. 2007; Bolender 2010). Much of this has been inspired by Sewell’s (1996;
2005) concept of the historical event, and Bintliff (2010) has proposed that this may, likewise,
reinvigorate archaeological conceptions of Annaliste history.'® It is, however, worth addressing
the concerns of scholars like Grattan (2010) concerning Sewell’s conception of events. Grattan
(2010: 180) worries that “the adoption of a research focus on the ‘event’ may really be a thinly
disguised ‘eventful determinism,’” and suggests that archaeologists need to take a wider view.
This seems to be an issue primarily of scope and research questions, rather than a specific
problem of “eventful archaeology.” For example, Grattan (2010: 184) argues, “Pompeii was

destroyed but the wider Roman world was unaffected.” This is true, and it would be a mistake to

12 Sewell (2005: 91-100) refers to his middle scale as “experimental temporality.” This designation makes more
sense in sociology than in archaeology, although it does call to mind, for example, Michael Smith’s (2011; 2017;
Smith, et al. 2012) recent work on archaeology and the social sciences other than anthropology.

13 Sewell’s (2005: 83) “three temporalities” do, of course, recall the divisions of the Annalistes, but he instead argues
that the event is the most appropriate timescale for discussing social change.
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suggest that the destruction of Pompeii caused major structural changes in the Roman world.
There are, however, two points that must be noted. First, in Sewell’s (2005: 100) conception of
temporality, this would not be an “event” but a “happening,” as he explicitly defines the event as
“that relatively rare subclass of happenings that significantly transforms structures.” In this
sense, a natural disaster — or, as they have recently been termed, a “short-term cataclysmic
event” (Mordechai 2018) — may be an event in Sewell’s sense of the word, but this cannot
simply be assumed. The point is not necessarily that happenings are not worthy of study, but that
Sewell’s analytical framework explicitly addresses Grattan’s concerns. Second, for an
archaeologist interested specifically in Pompeii, long-term structures of resilience do little to
explain its destruction. As such, happenings can, at the scale of individual sites and small
regions, be “eventful” in the sense of causing change, even if these changes are quite minor when
viewed at the scale of large regions, empires, and so on.

In Chapter 10, I adopt a conception of the event that collapses events and happenings into
a single category. Events as conceived here are not limited to volcanic disasters and other major
episodes of change. They can, in this sense, be rather mundane. Hodder’s (2000: 21) observation
that “archaeological understanding of the long term is built up from traces of the smallest and
least significant of acts” is quite relevant here. Most archaeological contexts are, at a basic level,
the result of some event of construction, abandonment, destruction, etc. It is, therefore, not only
sensible but also necessary for archaeologists to discuss and explicitly theorize this timescale.
Chapter 10, therefore, includes a discussion of both local events (e.g. the abandonment of KNA
[Section 10.1]) and aspects of labor, daily life, and death at a small-scale (Sections 10.2-10.4).

This includes aspects of both the courte durée of the Annalistes, e.g. events and individuals

22



(Bintliff 1991: 6, Fig. 1.2), but also of the longue durée, particularly those aspects that overlap
with LaBianca’s “little traditions,” discussed above.
Geographies and Temporalities

A critical component of Braudel’s work, and one that has certainly not gone unnoticed, is
that the analytical focus of his most famous work is a geographical region, the titular
“Mediterranean” — or rather, Mediterraneans, as Braudel (1972: 17) recognized that “[t]he
Mediterranean is not even a single sea.” This geographic focus, too, is at least partially
responsible for Braudel’s focus on the deep, long-term structures that unite the Mediterranean as
a region. Many other scholars have adopted Braudel’s focus, and Mediterranean Studies is now a
subdiscipline in its own right, with its own professional organization and journals (see summary
and critique in Alcock 2005). This has influenced how archaeologists and historians engage
Braudel, and “the Mediterranean” continues to be the explicit analytical focus of many
Braudelian and “post-Braudelian” approaches (e.g. Abulafia 2011; Concannon and Mazurek
2016a; Harris 2005; Horden and Purcell 2000, among many others). However, his focus on the
sea, and with it “matters of the environment and material culture before stories of kings and
battles” (Wick 2016a: 743), has been applied to other bodies of water, as well, and explicitly or
implicitly (post-)Braudelian approaches can be found for both the Red Sea (Power 2012a; Wick
2016b) and the much larger Indian Ocean (Bishara 2016; Chaudhuri 1985; Green 2016; Mathew

2016).'* Indeed, Braudel’s focus on connectivity and the long-term was ostensibly expanded to

14 Braudel was certainly not the only mid-20" century historian to propose similar geographic foci. Goitein’s (1967-
1993; 1999) monumental study of the Cairo Geniza, for example, is — quite naturally, given the source material —
titled A Mediterranean Society, and a later volume is dedicated to the Indian Ocean trade (Goitein and Friedman
2008). The first preliminary report of these studies appeared in 1954 (Goitein 1954).
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the entire world in De Landa’s (1997) ambitious Braudelian/Deleuzean 4 Thousand Years of
Nonlinear History."

In this dissertation, I approach Braudel somewhat differently. My analytical focus is also
a geographical region, albeit one much smaller than the Mediterranean. The approach of
focusing on smaller regions within a Braudelian framework has some parallels in Horden and
Purcell’s (2000: 53-88) analysis of “definite places” — Wadi al-Biga‘, Lebanon; south Etruria,
Italy; al-Jabal al-Akhdar, Libya; and Milos, in the Cyclades —but my focus is somewhat
different. I am more interested in examining this smaller region in its own right, rather than as
part of a broader “Mediterranean” or “Red Sea” world. At the most fundamental level, my region
is the Faynan region of southern Jordan (see Section 3.2), but it could be also conceived more
broadly as Wadi ‘Araba. While not seas, both were, at least until recently, landscapes of
connectivity and movement (see Bienkowski 2006; Bienkowski 2007).

Temporally, it is worth noting that Braudel’s focus was not explicitly the Mediterranean
in the longue durée, but the Mediterranean during the 16" century AD. The longue durée was
important not as an object of analysis, but as a tool for understanding the structures of daily life.
In this sense, the analysis in this dissertation falls somewhere between Braudel, on one hand, and
on the other Horden and Purcell (2000) and many of the archaeologists discussed above. While
the largest part of this dissertation focuses on the 12"-13" centuries AD (see Section 3.6), the
analysis covers the 6M-19" centuries, or from Late Antiquity into the first half of the Late Islamic
IIb (see Fig. 1.2 and Chapter 3). It would not be possible in this space to cover this entire period
evenly, and my coverage is determined both by the history of settlement in Faynan itself and by

the specific questions I pose in this dissertation (see Sections 1.1-1.2).

15 De Landa’s (1997) work, however, demonstrates the difficulty of successfully applying a geographically broad
approach, and despite the title’s broad claims, it is effectively a fairly standard (but theoretically interesting) work of
European history.
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The Structure of the Dissertation

The dissertation is broken up into three parts: Part I, “Introduction,” including chapters 1-
3; Part II, “Data,” including chapters 4-7; and Part III, “Discussion,” including chapters 8-11. As
noted above, the organization of Part III draws most heavily on the Annales framework. Each
chapter, other than the current chapter (Chapter 1), is summarized briefly below.

Chapter 2, “Theoretical Background,” briefly lays out the anthropological theoretical
framework of the dissertation. Section 2.1 introduces key political economic concepts, primarily
those related to political centralization and import replacement. Section 2.2 is concerned with
producers and production, introducing several concepts critical for Part III, and particularly
Chapter 10, including production-provisioning systems, chaines opératoires, behavioral chains,
and feature systems.

Chapter 3, “Historical, Archaeological, and Environmental Background,” begins with a
brief summary of research on the key topics of the dissertation, followed by a discussion of the
geology and geography of the Faynan region, with a focus on the geology of the copper deposits.
Following this is a summary of several aspects of Islamic period mining and metallurgy,
followed by a summary of the history and archaeology of southern Jordan, organized by period
and focused primarily on Faynan. This begins with Late Antiquity (Section 3.4) and moves
through the Early (Section 3.5), Middle (Section 3.6), and Late (Section 3.7) Islamic periods.

Part II, “Data,” begins with Chapter 4, “Islamic Period Copper Smelting Sites.” This
chapter summarizes the excavations that form the core of the present work, conducted as part of
the Edom Lowlands Regional Archaeology Project (ELRAP) — directed by Prof. Thomas E.
Levy and Dr. Mohammad Najjar — during the 2011 and 2012 field seasons. The focus of this

chapter and the excavation summaries in the following chapter is on architecture and
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stratigraphy, with finds primarily presented in other chapters. The most important excavations
summarized in Chapter 4 are those at the Middle Islamic period copper producing village of
Khirbat Nugayb al-Asaymir (KNA), conducted in five excavation areas during both field seasons
(Section 4.1). Section 4.2 covers excavations in Khirbat Faynan Area 15, a copper slag mound
dating to the Middle Islamic period, excavated during the 2012 field season. Section 4.3 presents
a summary of the excavations at Khirbat al-Mana‘iyya, an Early Islamic period copper smelting
camp in southeastern Wadi ‘Araba, excavated by an ELRAP team in 2012. A more detailed
preliminary report of this season has been published (Jones, et al. 2017), and it is summarized
here due to its importance in understanding shifts in copper production in Wadi ‘Araba during
the Islamic period.

Chapter 5, “Excavations and Surveys at Related Sites in the Faynan Region,” summarizes
work by ELRAP and its predecessor, the Jabal Hamrat Fidan (JHF) Project, at sites in the Faynan
region other than smelting sites. It begins with two sections (5.1 and 5.2) on copper mines and
road stations recorded during surveys of the Faynan region, primarily the Wadi al-Ghuwayb
(WAG) Survey, conducted in 2002, and the Faynan-Busayra Regional Survey (FBRS),
supervised by Erez Ben-Yosef in 2007. Section 5.3 presents excavations at Khirbat Faynan
Areas 16 and 18, conducted in 2011 and 2012. Section 5.4 presents a summary of the “late”
periods at Khirbat Hamra Ifdan (KHI), a primarily Early Bronze Age site, with a particular focus
on the JHF excavation of an Early Islamic period structure, Area L, during the 2000 field season.
Section 5.5 reports on salvage excavations by JHF in 2004 at Wadi Fidan 50a (WFD 50a), a
badly damaged Roman-Early Islamic tower and Late Islamic burial. Section 5.6 summarizes
mortuary, pastoral, agricultural, and watchtower sites found during various JHF and ELRAP

surveys conducted between 1998 and 2015.
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Chapter 6, “Ceramics from ELRAP Excavations and Surveys,” is a detailed analysis of
the ceramics from KNA (Section 6.1), Khirbat Faynan (Section 6.2), KHI and WFD 50a (Section
6.3), and selected survey sites (Section 6.4). Ceramics are given particular attention because they
are critical for establishing the date of these sites, for determining the function of specific areas,
for reconstructing patterns of exchange and provisioning, and for comparison to other sites.
Section 6.5 presents the results of a small petrographic study of ceramics from the Faynan region
(and associated ELRAP projects), which was primarily aimed at sourcing.

Chapter 7, “Summary of Non-Ceramic Finds from ELRAP Excavations and Surveys,”
presents five other categories of finds. Section 7.1 includes a detailed presentation of the coins
(and coin-like objects, such as Late Ottoman tokens) from ELRAP surveys and excavations, and
a summary of other metal objects, primarily those well enough preserved to be identified with
some certainty. Section 7.2 is a summary of the metallurgical debris from KNA and Khirbat
Faynan. In addition to descriptions of the key types of this material, it also includes preliminary
results of a portable X-Ray fluorescence spectrometry (pXRF) study of slag from KNA, Khirbat
Faynan, and Khirbat al-Mana‘iyya. Section 7.3 is a summary of stone objects (other than gaming
pieces) from KNA and Khirbat Faynan, primarily stone vessels and liturgical objects. Section 7.4
presents glass, beads, and shell, primarily from the Late Islamic burial at WFD 50a. Section 7.5
presents gaming pieces (and possible gaming pieces) from KNA, including one of only two
chess pieces found in southern Jordan.

Part III, “Discussion,” is divided into three main parts, corresponding to the three
rhythms of the Annales school. Chapter 8, “The Long Term,” traces five themes through several
millennia. Section 8.1 considers Faynan’s evolution as a mining landscape between the Iron Age

and Middle Islamic period. Section 8.2 traces shifts in the orientation of southern Jordan’s
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economy between the Hellenistic and Late Islamic periods. Sections 8.3-8.5 consider the Faynan
region as a religious landscape, a landscape of movement, and an agricultural and pastoral
landscape.

Chapter 9, “Conjunctures,” moves to the moyenne durée, considering five shifts playing
out on the scale of decades. This begins with Section 9.1, a brief summary of the end of
Roman/Byzantine investment in the metallum at Phaino, followed by Section 9.2, on the Islamic
conquest of southern Jordan, and Section 9.3, which considers the political aspects of the Early
Islamic period economy of southern Jordan, focusing on copper production. The key pieces of
Chapter 9 are Sections 9.4 and 9.4.1, in which I present my arguments concerning the
relationship between sugar production, copper production, and the autonomy of al-Karak
(Section 9.4) and the relationship this had to specific aspects of political reform during the early
Mamliik period (Section 9.4.1).

Chapter 10, “Events,” considers the scale of the short-term, focusing primarily on the
evidence from KNA. Section 10.1 uses the evidence from the excavation of KNA Area X to
reconstruct a picture of what the smelting workshop would have looked like on the last day of
work prior to the site’s abandonment. Section 10.2 draws on the theoretical framework laid out
in Section 2.2 to describe the processes of copper production and the broader production-
provisioning system to which KNA and associated sites belonged. Section 10.3 is concerned
primarily with aspects of daily life at KNA that can be reconstructed from the archaeological
evidence. Finally, Section 10.4 considers the Late Islamic burial at WFD 50a as an event or
happening, and offers a tentative explanation of some of its unique aspects.

Chapter 11, finally, is the conclusion, and provides a summary of the key arguments

running through the dissertation.
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Chapter 2: Theoretical Background

In the previous chapter, I introduced the key anthropological questions of the dissertation,
as well as the historical theory that structures the layout of the dissertation, and particularly the
chapters in Part III. In this chapter, I discuss the anthropological theory at the core of my
analysis. This can be broken up into two separate bodies of theory. The first, presented in Section
2.1, deals primarily with political economy and the opposing forces of centralization and
maintenance of autonomy in political systems. The second, presented in Section 2.2, is primarily
concerned with theories of production and provisioning, as well as the analytical tools for
reconstructing these processes.

2.1. Theorizing Middle Islamic Political Economy
State Formation beyond Social Evolution

As Morehart and De Lucia (2015: 4-5) argue in their introduction to their recent edited
volume on surplus,

Social evolutionary approaches to surplus . . . can reduce the utility of the concept

among archaeologists examining other aspects of society and change. . . . Even

for archaeologists working in sociopolitical cases seemingly closely wedded to

the surplus concept, ancient complex societies, its dominant usage limits the

ability to reconstruct local people and the strategies of everyday life.

This applies more broadly to many aspects of sociopolitical and political economic organization
in archaeology (see Schwartz 2006). While social evolution is an important process, and much
valuable archaeological work has been done on the topic (see Marcus 2008), this focus on social
evolution, and with it broad-scale sociopolitical organization — e.g. “state-level societies” —

rather than political organization, limits the utility of much archaeological theory for the present

work.
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Marcus’s (1998) “dynamic model” provides a good example of this. At a basic level, the
dynamic model proposes that state-level societies will not always be organized politically into
states, but rather will oscillate between periods of centralization — i.e. state-level political
organization — and decentralization — i.e. fragmentation into “former subject provinces [that]
should be considered no more than principalities or petty kingdoms” (Marcus 1998: 63). While
developed in the context of “archaic states,” the dynamic model also seems potentially valuable
for studying the Ayyiibid polity, which existed in the period between the 10 century
fragmentation of the ‘Abbasid Empire and the formation of smaller regional states in the 13
century, e.g. the Mamliik Sultanate and various Mongol khanates. The primary concern of the
dynamic model, however, is with the “peaks” of centralization and how these are achieved. The
“valleys” of decentralization are explained through “the difficulty of maintaining large-scale
inegalitarian structures for long periods of time” (Marcus 1998: 94). This recalls Ronald Cohen’s
observation — recently applied to Mamliik state formation by Clifford (2013) — that in order for
a state to form, “[f]ission as an inherent quality of political life must be overcome and the
continuity of a particular authority structure must be assured” (Cohen 1978b: 59; see also Cohen
1978a: 156; Cohen 1981). Why this is the case is left as an open question or simply assumed —
somewhat understandably, due to the focus, noted above, on social evolution and “state
formation.”

Iannone (2002) attempts to answer the question of why these political structures are
difficult to maintain, but in doing so reveals a second problem. He draws on the Annales
framework, suggesting that the fragility of centralized states is due to a tension between long-
term (longue durée) decentralized structures of “kinship” and medium-term (moyenne durée or

conjonctures) “cycles” of centralization, or “kingship.” This agrees with Braudel’s conception of
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the longue durée as the most critical “rhythm” of history (see Section 1.3) and does have some
parallels with the Middle Islamic case — Iannone’s (2002: 75) discussion of the tension between
“kin-based” and “intensive” patterns of agriculture, for example, is broadly paralleled by local
resistance to Mamliik state agricultural policies in the 15" century (Walker 2008). This is not,
however, a very satisfying answer to the original question. While the Annales framework
provides a developed vocabulary for discussing this phenomenon, it does not explain why
centralized state institutions are fragile and difficult to maintain, or why “kingship” falls into the
cyclical moyenne durée. In this sense, lannone’s (2002) revision of the dynamic model brings us
to an analytical dead-end. The Annales framework predicts that political change will occur at the
rhythm of the moyenne durée, but does not tell us why this is the case. More problematically, the
opposition of long-term “kinship” and medium-term “kingship” masks the fact that any
sociopolitical order must be maintained. While Marcus (1998: 94) is certainly correct that state-
level structures are fragile, the dynamic model also predicts that the opposite is true: states tend
to break into smaller principalities or kingdoms, but these smaller polities also tend to coalesce
into states. Pauketat (2007: 37), referring to a similar model, asks, ““is it even an explanation at
all? . .. Yes, people seem to have coalesced around administrative centers that later
disintegrated. People may have recoalesced subsequently in the same region or elsewhere. This
is the pattern. . . . Is it also the process?” In other words, much work on state formation and
fragmentation considers Zow these things occur, but this does not necessarily explain why they
occur.

I propose, following Pauketat (2007), that some consideration of the courte durée —
événements in the short term — is necessary to understand the tension [annone (2002) describes

between the long- and medium-term. This could also be framed in terms of agency — individual
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motivations, decisions, and actions — which “is as important as macroscale political economy in
the organization of interregional interaction networks” (Stein 2004: 907; see also Yoffee 2005:
113-130).'° The necessity of considering short-term timescales and human agency can be seen in
the discussion above. Walker’s (2008; 2011b: 239-268) analysis of 15" century Jordan makes
clear that it is not simply a “tension” between long-term and medium-term agricultural practices
that is important, but a preference for or active resistance to specific agricultural practices by
peasants, in combination with competing attempts by the Mamliik elite, local elites, and peasants
to shift the system of land tenure in their favor.

Theorizing the Ayyiubid Polity

In the case of this dissertation, a key question (see Section 1.2) concerns the ways in
which certain amra’ of al-Karak were able to assert their autonomy from dynastic heads in Cairo
and Damascus, and more broadly, how small, semi-autonomous polities maintain their autonomy
from larger polities (see Section 1.1). In reference to the above discussion, this could perhaps be
rephrased as: why did the Ayyiibid polity fission after Saladin’s death, and why were some
lower-ranking amra’ able to increase their autonomy from the dynastic heads?

One approach to this question might analyze the Ayyiibid case within its specific
historical trajectory. It is important to note here, however, that adopting an approach like Insoll’s
(1999; and see Section 1.4) and trying to identify general features of a “Muslim state” can be
counterproductive. It has, of course, been attempted, for example by Lambton (1981: 13;

paraphrasing Siegman 1964: 14), who argued, “The basis of the Islamic state was ideological,

16 Although elites are an important part of this analysis, I would distinguish my approach from Flannery’s (1999)
“Great Man” discussion of agency in the formation of states. While he offers an interesting — if somewhat
polemical — argument about the relationship between structures and agency, my goal here is not to discuss how
specific, highly-successful individuals fit certain patterns — or, indeed, to identify additional comparative patterns
(Flannery 1999: 14-15) — but rather to consider the role of individual decisions, interactions between individuals,
and the constraints imposed by longer-term structures in determining why certain patterns play out in specific,
historically-contingent ways.
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not political, territorial or ethnical and the primary purpose of government was to defend and
protect the faith, not the state.”!” This may be the case either as a description of the first Islamic
century or an ideal (Lapidus 1975: 364), but it is not adequate as a general description of political
formations in the Islamic periods. Lapidus (1975; 1996; see also 2002: 99-102), for example,
suggests that by the mid-9™ century, a “separation of church and state” had occurred wherein the
Caliph lost much of his religious authority, and that in the following centuries, with the
breakdown of the ‘Abbasid Empire, the Caliph also lost much of his political authority. The
Caliph, of course, continued to be a political player into the 11™ and 12 centuries, as Hanne
(2007) has argued, but this was regionally specific, and the Caliph’s influence in the southern
Levant and Egypt was, during the 12" and early 13" centuries, marginal.

The so-called “shadow caliphate” established by the Mamliks after the Mongol conquest
of Baghdad, likewise, cannot be interpreted as “government . . . defend[ing] and protect[ing] the
faith,” but rather demonstrates the continuing symbolic importance of the caliphate, as it became
one among severals tools used by the Mamliiks to legitimate their rule (Fuess 2013: 96;
Heidemann 1994; see also Hartmann 1950). In this sense, the Mamliik “shadow caliphate” was
essentially the inverse of Lambton’s “Islamic state™: a religious institution whose purpose was

primarily to protect the state.

17 Lambton (1981: xiv) also viewed the state as being an inherent part of Islam, arguing, “No Muslim political
theory of state therefore asks the question why the state exists.” As an ideal or theoretical statement, this may be
true, but also fails as a general description. Caton (1990: 95), in his fieldwork in northern Yemen, for example,
observed that, “the tribes of Yemen, who until 1962 had for centuries been ruled by a fairly strong imamate, were no
strangers to the apparent pax Islamica, but they also feared tyranny (or, to put it differently, the loss of their political
autonomy) more than the (apparent) anarchy of their political system.” Other examples can, of course, be found, but
this demonstrates that autonomy is often valued more than theoretical or idealized conceptions of the state. It is also
worth noting the distinctly Khaldiinian nature of Lambton’s (1981) conception of the “Islamic state.” For Ibn
Khaldian, “the state must already exist within the tribal order if that order is to survive” (Caton 1990: 87), which
sounds much like what Lambton proposed, if “Islamic” is substituted for “tribal.” Likewise, Ibn Khaldiin’s (1967:
120) statement that “Bedouins can acquire royal authority only by making use of some religious colouring” sounds
quite similar to Lambton’s (1981), and by extension Siegman’s (1964), view of Islamic authority.
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Indeed, it is more productive to understand this — and other facets of the “Islamic state”
— as part of what Bronson (2006: 140) calls “template regeneration,” where recentralization is
based on “a fully understood, well-recorded model.” In the Mamliik case, “organizational
models” could be “borrow[ed]” (Bronson 2006: 142) from the recently fallen ‘Abbasids and
other nearby “states and statelike units” (Bronson 2006: 142) and adapted as necessary. The
agency involved in this model — the borrowing and modification of specific “organizational
models” — is a necessary component for understanding both the “dynamic” cycles of
centralization and decentralization, and the nature of continuity of political institutions.

A better approach, then, would look to the later Mamlik state and consider how it
modified the Ayyiibid system to resolve problems of fissioning and conflict. The traditional view
sees Mamliik political solidarity as based on khushdashiyya, a feeling of “solidarity among
mamlitks serving the same master” (Yosef 2013: 335). This is often taken more generally as the
principle way the Mamlik elite conceived of political relationships, and in some cases even as a
somewhat artificial substitute for what Ibn Khaldiin calls ‘asabiyya, or “social cohesion”
(Ayalon 1953a: 206-211; Ayalon 1953b: 456; Ayalon 1957: 43-44; Ayalon 1980; Gellner 1990:
121-126; Irwin 2000: 37; on the supposed breakdown of this system, see Levanoni 1994: 382;
Levanoni 1995; cf. Clifford 1997: 55; Clifford 2013: 48-54). In other words, in this view, the
group solidarity of mamlitk cohorts served to limit the ability of elites to challenge the sultan.
Clifford (2013: 216), however, has argued that this is an unsatisfactory answer, as members of
the same mamlitk cohort often came into conflict to preserve nizam — “order,” in this case
referring specifically to “constitutional order.” He recently suggested, instead, that the Mamliik
state resolved fissioning through clientelism and a commitment among the elites and sultan to

nizam (Clifford 2013). He argues, “in the Mamluk state factionalism usually broke out only
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when administration broke down, when the regime was perceived by the elite as a whole to be
incapable or unwilling to maintain a reasonably equitable distribution of state resources”
(Clifford 2013: 215). In other words, this stability was achieved, at least in part, through a shift
from the “directe et personnelle” government of Saladin (Mouton, et al. 2015: 107-117), and of
the Ayyiibids more generally, to a more centralized, bureaucratic system. This is not a novel
idea, and, indeed, was proposed as a general feature of state formation by archaeologists in the
1970s (Wright 1977; Wright and Johnson 1975). Nonetheless, this approach is promising,
particularly when applied to changes in specific institutions, and this forms part of my analysis of
the Ayyiibid polity. In particular, comparison to the Mamliik system is essential for
understanding the igfa ‘— most simply defined as a system of “quasi-feudal tax grants” (Walker
2011b: 36) — and how Mamliik modifications to this system limited the possibility of
“provincial elite” autonomy (see Section 3.6.1).

Another way of answering this question might be to rely on a typology of “provincial
elite strategies,” which would provide a convenient vocabulary for classifying the actions of the
Karaki amra’, including bolstering, resistance, information control, and appropriation (Stark and
Chance 2012). These are, of course, better suited to the cases of provincial elites in empires,
which is what the typology was developed to classify, but there is also a good deal of overlap.
This runs into the same problem as lannone’s (2002) use of the Annales framework, however. It
provides a vocabulary for discussing elite actions, but collapses a fairly wide range of variation
into these categories — the persistence of local ceramic styles and violent uprisings may both be
forms of “resistance” (Stark and Chance 2012: 205-209), for example, but it is not clear what
explanatory work is done by collapsing them into a single category — and does not explain why

certain strategies are successful at some times but not at others.
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Rural Import Replacement

It is more useful here to work from the archaeological evidence on the ground — in this
case, the mining sites in the Faynan region that form the core of this dissertation — and
determine how these fit into the wider political economic system. As I argue in later chapters
(see Sections 3.6 and 9.4 in particular), the scale of the Middle Islamic copper industry of
Faynan, and the timing of its emergence, makes the most sense when understood as part of a
larger system provisioning the lucrative sugar industry (and see below, Section 2.2). The
production of copper in Faynan, then, can perhaps best be understood as a strategy of import
replacement, or “import-substitution” (see Algaze 2005: 8, 12-14). The concept of import-
substitution, “the process of building up manufacturing enterprises to produce goods which were
formerly imported,” first emerged in development studies (Alexander 1967: 298). Its use in this
context sees it primarily as a strategy of industrialization in post-colonial settings (Alexander
1967), and as such it is not particularly applicable to the Middle Islamic case. Debates over the
extent to which Latin Qutremer was “colonial” in a modern sense continue in both academic and
non-academic settings (see Prawer 1986; and more recent summaries and critiques in Constable
2001; Tyerman 2011), but there are clear economic differences when compared to 19" and 20
century colonialism, and, more to the point, clear differences in how 20" century and 13™
century polities achieved economic goals. It is also worth noting that, within the field of
development studies, the import-substitution strategy has generally been seen as discredited for
the last several decades (see, e.g., Rodrik 1992). Although some work (e.g. Alavi 1996) has
challenged the degree to which it should be seen as completely discredited, it has, as a strategy,

largely been replaced by trade liberalization.
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Where import-substitution is a top-down strategy to be implemented by governments,
Jane Jacobs’s (1970; 1984) concept of “import replacement” is not necessarily concerned with
policy, but with city institutions — in other words, it is what Taylor (2012: 441) calls a “city-
centric,” rather than “state-centric” approach. As summarized by Algaze (2005: 8), at a certain
point in the development of an economy, “it becomes profitable to replace imports of some
commodities subject to scale economies with local production” within a city. As a result of this,
people migrate to that city from the surrounding countryside and beyond, which expands both
the local economy and the pool of skilled labor.

The reasons for this have to do with the multiplier effects of increases in

productive capacity. One is the creation of linked industries providing production

inputs to the initial industry (backward linkages) or adding further value to semi-

finished goods produced by those industries (forward linkages) . . . Another effect

is the development of related work in sectors providing needed services. (Algaze

2005: 8)

These effects cause something of a snowball effect, leading to further import replacement and
settlement aggregation.

Where proponents of import-substitution argued that it was a way of achieving economic
growth in the “developing” world, Jacobs instead contends that “import-replacing cities” are the
key driver of economic growth in essentially any context. Indeed, she extended this principle
back to the Neolithic, arguing that the success of New Obsidian — her fictionalized version of

Catalhdyiik — was derived from import replacement (Jacobs 1970: 31).'® Although the degree to

which al-Karak was a “city” during this period is somewhat debatable'® (see Walker 2011b: 39-

18 This is not to say that Jacobs’s conception of the Neolithic was always accurate, however, as Smith, et al. (2014a)
have recently demonstrated for her “Cities First” model.

19 The degree to which Catalhdyiik is a city is, of course, also debatable, and has, indeed, been the subject of much
debate (among many others, see Diiring 2013; Emberling 2003: 257-258; Hodder 2006: 98-99; Mazzucato 2016;
Smith, et al. 2014a: 1530; Soja 2010; Taylor 2012; Taylor 2015). This debate is rather different, as it concerns the
degree to which Catalhdyiik functioned as an urban center, whether this is defined as having an agricultural
hinterland, functionally-distinct buildings, or a large, socially heterogeneous population (see Smith, et al. 2014a:
1530). By these measures, al-Karak is without doubt an urban site, which suggests that the import replacement
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42), the “import-replacing city” concept is more applicable to this case. Tilly (1986: 398) also
argues that Jacobs “profoundly underestimates the importance of the hinterland and of the
interaction between city and surrounding area.” This is an important insight here, as well, as [
argue that the key economic developments took place not in al-Karak itself, but in the rural areas
of Faynan, the Dead Sea aghwar, and the Jordan Valley ghawr. At least some of the focus on
power discrepancy from the development model of import-substitution should also be retained
here. While the Ayytbid case is not “colonial,” as such, conceived more broadly the colonial
model is a specific case of an interaction between weaker and stronger polities, and import-
substitution a strategy for achieving and maintaining autonomy, both economically and
politically. Indeed, it is here that I break with the general use of Jacobs’s import replacement
concept. My goal is not to investigate the role of cities in economic growth, or the role of import
replacement in the development of the economy of al-Karak, but rather how processes of import
replacement contributed to the political autonomy of the amra’ of al-Karak in the 13 century. In
the following section, I discuss how this can be studied archaeologically by reconstructing
systems of production and provisioning.
2.2. Producers and Systems of Production and Provision
Craft Production in Archaeological Theory

Most archaeological studies of craft production owe a great deal to the pioneering work
of Earle (1981), D’ Altroy and Earle (1985), and especially to Costin’s (1991; 1998; 2001; 2007)
significant contributions to this body of theory. Many of the key variables identified by these
scholars, and particularly Costin, remain useful for archaeological studies of mineral extraction,
as well. Costin (1991: 9) lists four “parameters” of the organization of production: context,

concentration, scale, and intensity. These can be briefly defined as the degree of elite

model is applicable here.
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sponsorship of (and demand for) labor, the spatial distribution of labor, the “composition of the
labor unit” in terms of “size and principles of labor recruitment,” and whether producers are part-
or full-time specialists, respectively (Costin 1991: 11-16).

Naturally, some of these variables are significantly constrained for copper production by
the physical location of copper ore. In most cases, the location of copper smelting sites is
determined by proximity to ore sources, regardless of the political context of production. This
does not apply to all cases, however. A notable exception is the Late Chalcolithic period in the
southern Levant. During this period ore was mined in Wadi1 ‘Araba — primarily Faynan — but
transported up to 100 km to smelting sites in the northern Negev (Hauptmann 1989; Levy 2007:
51; Levy and Shalev 1989: 364-367; see also Rowan and Golden 2009: 43). This relatively long-
distance transport points to a particularly “attached” production context, which in turn provides
insight into the prestige (and probably magic) associated with the recently discovered technology
of transforming copper oxides into metallic copper with fire. While this is not applicable to
copper production in all periods, of course, this does demonstrate the utility of investigating
these parameters, even when it seems they can be assumed.

Costin (1991: 8-9) also suggests eight “types” of specialist production, ranging from
“individual specialization” to “retainer workshop[s],” each corresponding to one of the poles of
the previously described parameters. These types are useful, in that they provide a standardized
vocabulary for comparative studies of production, and I make occasional reference to them in
this dissertation. Their weakness, however, is that their use tends to favor a view of the
parameters of production as “dichotomous variants,” rather than “continua,” which limits the
“flexibility and precision” with which a specific case study can be described (Costin 2005:

1038). Clark (2007: 21) makes the same point, noting that fitting specific cases to types often
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results in “a degradation of crisp information in exchange for vague positioning.” In the analysis
presented in this dissertation, the flexibility of viewing each parameter as a continuum is
desirable, particularly for analysis of production trends in the longer term. Both Late Roman and
Middle Islamic period copper production in Faynan could be classified as attached production,
but the degree and nature of elite sponsorship differ in ways only partially captured by the
distinction between Costin’s (1991: 9) “retainer workshop” and “nucleated corvée” types.

A second issue is worth addressing here concerning a specific criticism that has been
directed at the “attached/independent” continuum, particularly its fairly early articulation by
Earle (Earle 1981), Trigger (1974: 100-101), and, even earlier, Childe (1952: 3). Both Clark
(2007: 21-22) and Flad (2007: 111) take issue with the conception of the “context” parameter as
a continuum, arguing instead that there is a qualitative difference between attached and
independent production, and that this is a critical difference between context and the three other
parameters of production. This is reflected in attempts to modify this parameter by proposing
“embedded” specialization as a third, discrete category (e.g. Ames 1995; Janusek 1999; Saitta
1997). Clark (2007: 22) criticizes studies of specialization that “confuse categorical distinctions .
.. for continua” (e.g. Inomata 2001). The issue here may be too literal a view of production
context as a “continuum’ from more to less attached. Flad (2007: 111) argues that attached and
independent production are discrete categories, but that each of these possibilities contains a
range of variation, and suggests that context should be viewed as “a parameter comprising many
different types that are defined by the relationship between producers and those who control the
distribution of products.” In this sense, my description above of the attached specialists in
Faynan is in line with this critique, and I certainly agree that analysis of context should not focus

on the “degree” to which producers are attached to elites, but the nature of this attachment.
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In previous work, another of Clark’s (1995: 285-286) key critiques has been that studies
of production context tend to overemphasize restrictions on consumption rather than “relations of
production” and “rights of alienation over goods.” Flad (2007: 110-111) expands this by arguing
that the same product can be either utilitarian or prestigious at different times and in different
contexts, and that context is not necessarily indicative of utilitarian or prestige good production
(contra Costin 1991: 11-12).% I, likewise, agree with this point, particularly in the context of this
dissertation. Copper was certainly, during the periods under discussion, a mostly “utilitarian”
good — although not all copper goods were — but production in Faynan was certainly attached,
nonetheless.

Production-Provisioning Systems

The organizational parameters described above are essential for understanding
production, but as Costin (2001) argues, organization, despite its centrality to much
archaeological craft production theory, is only one aspect of production. In a 2001 paper, Costin
(2001: 277) instead proposes the investigation of “craft production systems,” which she divides
into “six constituent components . . . artisans, means of production, organization and social
relationships of production, objects, relationships of distribution, and consumers” (italics in
original). Costin (2001: 277) argues that it is necessary to analyze these components as part of a
holistic system, and that each component must be understood in terms of its interactions with the
other components in the system. This approach is also paralleled in economic anthropology and
sociology, and specifically Ben Fine’s (2002; Fine and Leopold 1993) concept of “systems of
provisioning.” While Fine (2004) intended this primarily as a way of investigating consumption,

it is a useful concept even, as is the case of this dissertation, when the starting point is instead

20 Golden (2009) has raised similar questions, in the context of the southern Levantine Late Chalcolithic, about how
archaeologists recognize the distinction between “prestige” and “utilitarian” copper goods, and what this distinction
might mean in terms of the raw material content of these objects and the context of their production.
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production. Narotsky (2005) — who applies the concept to the provisioning of both goods and
services — interprets the approach to require consideration of production, various “paths of
provisioning” or distribution, and consumption, as well as the role of institutions — ranging in
size from governments to families — in enabling and regulating paths of provisioning. The
“systems of provision” approach, then, also proposes a holistic system, but starts from the
perspective of consumption, rather than production. One advantage of this starting point,
however, is that it recognizes that consumption is not simply what happens after goods are
produced and distributed, but is an integral part of how systems of production and consumption
are structured, a key point in my analysis of the Faynan copper industry. In this work, I refer to
these systems as “production-provisioning systems” to recognize my debt to both bodies of
theory, as well as to emphasize the mutually constitutive nature of the components of the system
and the consumption of goods and services inherent in the production of goods (e.g. the
consumption of both labor and charcoal in copper production). I propose here several ways of
addressing these components and their interactions, which I will return to later in the dissertation.
Producers

Two primary questions fall under this component: first, who are the artisans (or, more
broadly, the producers), and second, what do they do? Costin (2001: 279-285) proposes three
parameters through which these questions can be investigated: specialization, identity, and
“principles of recruitment.”

The first question — “Who are the producers?” — is best addressed through Costin’s
(2001) second and third parameters. These are, however, often difficult to address
archaeologically. As noted in Section 1.5, the social identity of producers and principles through

which they are recruited can, in ideal circumstances, be addressed historically, as in Late Roman
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and Early Byzantine period Faynan, for which some historical information concerning these
issues can be gathered from sources concerned primarily with Christian martyrs condemned to
the mines. As Mattingly, et al. (2007b: 333-334) argue, however, this almost certainly paints a
misleading picture of the labor force in Faynan during this period, which was likely always made
up of a mixture of condemned and salaried laborers. For the Middle Islamic period in Faynan, no
directly relevant historical sources are available. While broader studies of Early and Middle
Islamic period labor (e.g. Shatzmiller 1994) or historical sources relevant primarily to other
regions (e.g. Colin 1954) can be consulted, these present a range of possibilities that must be
considered in the context of the available archaeological evidence. Specific historical evidence
for labor recruitment practices is considered in Section 3.3, and these possibilities are discussed
for Faynan specifically in Chapter 10.

The second question — “What do producers do?” — is best approached through Costin’s
(2001) first parameter. The “specialization” parameter is not limited to organization, but for
Costin (2001: 280-282) is made up of three individual components: intensity, compensation, and
skill. Intensity and compensation relate more to my first question, and will be addressed as part
of my attempt to determine who the producers in Faynan were. Skill, though, is instead relevant
to what producers actually do. I address this issue here through the use of operational or
behavioral chains.
Chaines Opératoires and Behavioral Chains

The concept of the chaine opératoire — commonly glossed in English as “operational
sequence” — comes from the work of the French anthropologist André Leroi-Gourhan (1993),
who was influenced by Mauss’s (1973) concept of enchainements organiques, or “techniques of

the body” (Dobres 1999: 126-127). For Leroi-Gourhan (1993: 230), the chaine opératoire was
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less an analytical tool than a conceptual level of human “organizational behavior” operating
between a deep-seated genetic base and higher-level symbolic behavior, primarily language use.
Behavior at the level of the chaine opératoire takes place “in a state of dimmed consciousness,”
but is not “automatism because any accidental interruption of the sequence will set off a process
of comparison involving language symbols” (Leroi-Gourhan 1993: 230). Chaines opératoires
are, in this sense, learned sequences of action that, over time and with practice, become
essentially unconscious. This aspect of the chaine opératoire has since been developed and
expanded as the concept of “skilled performance” in activity theory (see e.g. Nardi 1996: 11).

Chaine opératoire as an analytical technique — that is, the reconstruction of operational
sequences — is primarily concerned with the “material sequence(s) of gestural acts through
which natural resources were modified (and remodified) into culturally useful objects” (Dobres
1999: 129). The use of chaine opératoire as an analytical technique proceeds by reconstructing
all of the gestural steps of a specific activity, based as closely as possible on archaeological data.
Documentary evidence, ethnographic analogy, and experimental replication can also be useful in
filling in steps that leave no archaeological trace. The technique has successfully been applied to
copper metallurgy in Faynan during the Early Bronze Age (Levy, et al. 2002) and to Iron Age
copper metallurgy and ceramic production in Faynan (Ben-Yosef 2010; Smith 2009).

Because of their focus on the gestural application of learned, “naturalized” activities,
chaines opératoires have also been employed to reconstruct the cognitive dimensions of
production. One of the most fully realized of these approaches involves the use of chaine
opératoire analysis to reconstruct what Sinclair (2000) terms “constellations of knowledge.” The
constellation of knowledge consists of knowledge about raw materials, implements, techniques,

and desired end-points, as well as “monitoring criteria,” which are stylistic or functional
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considerations influencing all aspects of the constellation. In other words, a chaine opératoire
can reveal both the operational sequence of an activity and the knowledge and planning
necessary to accomplish it.

It is also important to acknowledge Lemonnier’s (1986; 1989) contribution of the
“technical system” to this body of theory. For Lemonnier (1989), the technical system has four
components: matter, objects, gestures, and specific knowledge. Energy can also be included as a
fifth component, as suggested by Ben-Yosef (2010: 38), but Lemonnier (1989) treats this as
bound up with the first component — matter — rather than a component in its own right.
Although the reconstruction of the chaine opératoire relies primarily on the gestural component
of the system, each contributes importantly to how the sequence is organized and put into use.
Some recent applications of chaines opératoires have integrated the idea of the technical system,
and include, as part of the reconstructed sequence, activities and influences on production that
are not gestural, but that provide a fuller picture of the system being studied (e.g. Levy, et al.
2012a). The technical system perspective also brings chaines opératoires closest to the similar,
but independently developed behavioral chains, explained below.

Lemonnier (1986) also suggests that technical systems operate at three levels in a given
society. At the first level, components of a sequence — actions, materials, knowledge, etc. —
interact with one another, and are constantly adjusted as any one shifts. At the second, sequences
interact with one another, as in the use of the products of one sequence in another sequence. To
take the example of copper production, the copper metal produced by the initial production
sequence can then be used in sequences related to bronze or brass making, any of these can be
used to make finished objects, these finished objects can themselves be recycled, and so on.

Finally, at the third level are the attitudes toward and representations of a particular technique or
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technical system (Lemonnier 1986: 154). The three together represent, in a more abstract way,
the production-provisioning systems described above.

Related to chaines opératoires are “behavioral chains,” developed independently by
Michael Schiffer in the mid-1970s and inspired by early “life history” approaches (for a
summary of these from the 1970s to the 1990s, see Holtorf 2002: 50-55). Although there are
considerable similarities between the two, the differences are significant. These differences tend
to be ignored by many archaeologists, most of whom consider chaines opératoires and
behavioral chains to be essentially the same, perhaps because of the increasing number of
somewhat different approaches contained within the label chaine opératoire (on these, see
Martinon-Torres 2002). The key difference between the two is that behavioral chains focus on
objects and what is being done to and with them, where chaines opératoires focus on actors and
what they do (Schiffer 1975: 107), a difference which stems in part from the different histories of
the two approaches.

Where chaines opératoires focus on the gestural components of techniques, behavioral
chains instead trace the “life histories” of components of that technique (Schiffer 1975; Schiffer
1995: 55-66; Schiffer 2010: 22-25). To use the example of copper production, where a chaine
opératoire might be used to reconstruct the entire process of copper production, this same goal
would required a number of more detailed behavioral chains, each tracing the various activities
that act on copper ore, charcoal, and other components of the copper production process. While a
chaine opératoire would have to incorporate all of these elements, a behavioral chain would
focus explicitly on one of them. Likewise, the behavioral chain for charcoal would be
considerably longer than the links involving charcoal in the chaine opératoire for copper

production — though a chaine opératoire for charcoal production could also be reconstructed,

46



and would need to be in order to investigate the broader technical system in which copper
production is embedded.

In order to reconstruct a behavioral chain, seven variables must be considered for each
link. Briefly stated, these are (1) the specific activity being conducted, (2) the energy sources,
both human and non-human, required for this activity, (3) the conjoined elements, for example,
the containers in which raw materials are transported, (4) the time required to complete the
activity and the frequency with which the activity is undertaken, (5) the location, (6) the outputs
of the activity, including both desired and waste products, and (7) the additions or deletions from
the original object which occur as a result of the activity (Schiffer 1975: 109-112). While it
might not be possible to determine all of these things archaeologically for every activity, many
can be inferred from ethnographic and historical sources or technical necessity.

Despite some overlap, behavioral chains and chaines opératoires are complementary
approaches. If a chaine opératoire represents a single node of a production-provisioning system,
a behavioral chain provides a more detailed account of an object involved in that chaine
opératoire. Narotsky (1997: 18-19), although she does not reference either body of theory
explicitly, makes a similar point in her discussion of technological processes. She describes a
multi-level approach consisting of “technical actions” which are put to use in “technical
sequences’” which are combined as part of an “operative chain,” and these operative chains are
then combined in a “technological process leading to the desired end-product” (Narotzky 1997:
18-19). To use the example of copper production, a “technical action” might be the use a
grinding stone, and this could be put to use in the “technical sequence” of grinding ore, which is
one part of the “operative chain” of ore beneficiation, which is in turn part of the “technological

process” of copper production. The operative chain, then, is in a sense synonymous with a
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behavioral chain, and the technological process with a chaine opératoire. As this demonstrates,
at least a partial behavioral chain is always necessary when constructing a chaine opératoire,
even if this is not explicitly acknowledged. Narotsky’s (1997) multi-level approach can also be
expanded beyond a single, bounded chaine opératoire describing a single process to the
combination of multiple chaines opératoires making up a larger production-provisioning system.
This will be expanded in Chapter 10, where several production-provisioning systems will be
explained using both approaches.
Mining Feature Systems

The concept of the “feature system” derives from Hardesty’s (1990; 1988; 2010) studies of
historical mining in the western United States, although essentially the same concept was laid out
by Kelly and Kelly (1983) in their study of arrastras — a type of ore processing site — even
though they do not use the term. The feature system concept has seen some adoption in North
Americanist historical archaeology (e.g. Breen and White 2006; Keener 2003; Purser and Shaver
2008) and Australian mining archaeology (e.g. Ritchie 1991). The concept has had very little
impact, however, outside of “historical archaeology” narrowly conceived, i.e. as “the
archaeology of capitalism” (on this terminology, see Delle 1998; Leone 1995). This is perhaps
because Hardesty (1988: 9-10), in his earlier work, proposed that the identification of feature
systems begins with the construction of a “historical model” of its use and morphology based on
documentary evidence. This does not have to be the case, however. In his most recent summary
of feature systems, Hardesty (2010: 16-17) acknowledges that “ethnographic accounts” can be
used in the same way. I would suggest that feature systems can also be reconstructed
heuristically, by working backwards from archaeological data, particularly for cases that are less

richly documented historically, e.g. Middle Islamic period copper mining.
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While acknowledging some similarities, Hardesty (1988: 10) contrasts the feature system
with Binford’s (1964) “activity locus.” Binford (1964) conceived of this fairly simply, as a
location where a specific activity took place, and this was embraced by early practitioners of
“siteless survey” (e.g. Dunnell and Dancey 1983), who felt that the idea of features representing
concentrated activity areas offered a viable alternative to the limiting concept of the “site.”
Feature systems, on the other hand, remove the spatial restrictions of the activity locus. Where
the activity locus can be an entire site, a feature within a site, or, for “siteless” approaches, a non-
site concentration of artifacts representing a specific activity, the feature system can be an entire
site, or it can be a collection of sites, features within a site, and offsite features representing a
system dedicated to a specific activity (Hardesty 1988: 9-11). Most importantly, “[f]eature
systems may include archaeological features that are widely dispersed geographically” (Hardesty
2010: 17). A copper production feature system may include mines, tailings/waste piles,
installations for ore processing, roasting, and smelting, roads, and distribution centers, among
other things, depending on the specific feature system being reconstructed. A key
methodological advantage of feature systems, then, is that they presuppose little about the scale,
form, or organization of the system being studied.

The feature system also adds a temporal dimension not present in activity loci: the same
activity locus may contain features belonging to more than one feature system (Hardesty 1988:
12), and “a single archaeological feature may play a role in more than one feature system”
(Hardesty 2010: 19). While Hardesty (2010: 19-20) primarily has contemporary feature systems
— e.g. a waste dump forming part of both a household feature system and mining feature system
— in mind, he also notes that mining regions often have “‘layers’ of feature systems” of different

ages, each representing a particular “episode” of that activity (Hardesty 2010: 20-21). This is
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particularly applicable to the Faynan region, where Iron Age, Roman, Middle Islamic, etc.
mining feature systems can be identified. Indeed, for the Iron Age, at least two smelting feature
systems can be identified, as the political organization of mining changed dramatically during
this period (see Ben-Yosef 2010; Ben-Yosef, et al. 2010; Ben-Yosef, et al. 2014b). While
Hardesty’s (2010: 20) suggestion that mining sites often display “horizontal stratigraphy,” rather
than vertical stratigraphy, tends to hold up in Faynan (see Chapters 4 and 5), this is not always
the case, and certain features — particularly mines — were certainly part of multiple, non-
contemporary feature systems.”'

In this dissertation, I use the feature system concept as a way of identifying the
archaeologically visible components of the copper production-provisioning system. The feature
system also represents the spatial component of behavioral chains. The reconstructed behavioral
chains and chaines opératoires also provide a model for heuristically reconstructing feature
systems, as well as identifying necessary components of these systems that are no longer
archaeologically visible or have not yet been identified. Key components of the Faynan feature
systems are introduced in Chapters 4 and 5, and the feature system concept itself will be

addressed in more detail in Part I1I.

*! The Faynan 7 slag mound also represents an intriguing example of the use of a smelting feature in multiple feature
systems. Although primarily dating to the Iron Age, a radiocarbon sample from the top of the mound was dated to
the Late Islamic period (see Section 3.1, Table 4.1). What feature system that later reuse might belong to is, as yet,
unknown.
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Chapter 3: Historical, Archaeological and Environmental
Background

3.1. History of Research in the Study Area
History of Research on Islamic Period Southern Jordan

As noted in Chapter 1, for the purposes of this dissertation, southern Jordan is defined
roughly as the area south of Wadt al-Hasa (see Fig. 1.1). Depending on how broadly one wishes
to define “Islamic archaeology,” one could perhaps trace the origins of the field in southern
Jordan to Musil (1907) who, although not an Islamic archaeologist as such, did attempt to relate
the sites he recorded to Early and Middle Islamic period Arabic geographical sources. Glueck
(1935), too, recorded many Islamic period sites, including KNA (see Section 4.1), in his survey
of southern Jordan, but again was not an Islamic archaeologist as such. Indeed, until the mid-
1980s, virtually all archaeological knowledge of the Islamic period in southern Jordan had been
derived from surveys — e.g. the large-scale regional surveys conducted by Burton MacDonald
(1988; 1992) — very few of which were conducted by Islamic archaeologists. As Walker (2010:
128-129) notes, survey data — especially from central and southern Jordan — continues to
dominate discussions of Islamic period settlement throughout Jordan, but without excavation it is
difficult to accurately or precisely date the ceramics collected during these surveys. Although
arguably surveys specifically targeting Islamic period sites date back at least to Hammond’s
(1970) survey of al-Habis in Petra, if Islamic archaeology is defined as investigation of Islamic
period sites by an archaeologist whose primary research interests are in the Islamic period, we
should place its beginnings in southern Jordan in 1982, with the extension of King, et al.’s (1987;

1989; 1985; 1986) multi-season Survey of Byzantine and Islamic Sites in Jordan to the south.
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Although small amounts of Islamic period material were recovered — though not always
immediately published — in earlier excavations of sites dating primarily to earlier periods, e.g.
Zayadine’s (1982) excavations at Qasr al-Bint in Petra or Bennett’s excavations at Busayra in the
1970s (Bienkowski, et al. 2002: 349),%2 the first excavation of an Islamic period site in southern
Jordan explicitly aimed at investigating its Islamic phases was Hart’s (1987: 45-47) series of
probes at Khirbat ‘Ayn Janin, a large village site near Busayra. Hart’s research focused primarily
on the Iron Age, but he investigated Khirbat ‘Ayn Janin primarily “to obtain stratified Medieval
material” (1987: 45), although he was not able to precisely date the material he found, beyond
suggesting a date in the Mamliik or Ottoman period.

Excavations at Islamic period sites in southern Jordan conducted by Islamic
archaeologists began in 1986, with the start of Whitcomb’s (1987) long-running excavations in
al-‘Aqgaba (Islamic Ayla) and Brown’s (1988) excavations at Qal‘at al-Shawbak (Crusader
Montreal), followed in 1987 by Brown’s (1987) excavations at the Crusader castle of al-Wu‘ayra
(L1 Vaux Moise) near Petra. While a number of smaller projects have been conducted throughout
the south — although almost none have conducted excavations in the lowlands — these early
projects have in many ways set the stage for the major research projects of the last several
decades. An Italian team, led by Guido Vannini, has since 1986 been investigating the Crusader
settlements of southern Jordan (summarized in Vannini 2011), including reinvestigations of al-
Wu‘ayra (Bini and Bertocci 1997; Tonghini and Desideri 2001; Vannini and Desideri 1995;
Vannini and Tonghini 1997) and al-Shawbak (Pruno and Sciortino 2012; Vannini 2007; Vannini,

et al. 2013), and renewed investigations have been initiated at Ayla by the Agaba Castle (De

22 Other examples could be cited, as well. To quote Whitcomb (1997a: 97, n.3), “The casual mentions of Ayyubid-
Mamluk evidence on archaeological sites in Palestine would be difficult to enumerate, let alone evaluate.” While
this would be less difficult in southern Jordan, there are nonetheless many primarily earlier sites where small
amounts of Islamic period material, often unpublished, have been found.
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Meulemeester and Pringle 2006) and Islamic Agaba Projects (Damgaard 2009), as well as the
recently completed Aylah Archaeological Project (Damgaard 2013a; Damgaard 2013b). These
projects were designed to expand on the initial excavations of Islamic sites in southern Jordan,
and have produced crucial evidence for reevaluating some early conclusions about Islamic period
settlement in the region. Large-scale excavations, now mostly complete, have also been
conducted at Jabal Hariin, near Petra (Fiema and Frosén 2008; Kouki and Lavento 2013), and al-
Humayma, ca. 40 km south of Petra (Oleson 2010; Oleson and Schick 2014), which have
provided important stratified Early Islamic period remains.

History of Research on Islamic Period Mining and Metallurgy in the Southern Levant

Research on Islamic period mining and metallurgy in the southern Levant began with the
work of Nelson Glueck, who located and described the Middle Islamic period copper smelting
sites in the Faynan region — Khirbat Nugayb al-Asaymir (KNA) and Khirbat Faynan (Glueck
1935: 30-32, 35) — and iron mines and smelting sites in the ‘Ajliin region of northern Jordan —
Mugharat al-Warda and Abti Thawwab (Glueck 1937: 237-238). While he was able to correctly
date the copper smelting sites in the Faynan region, he was not able to suggest a date for the sites
near ‘Ajlin, beyond noting the presence of “Roman, Byzantine, and mediaeval Arabic sherds”
associated with iron slag at Abti Thawwab (Glueck 1937: 225).

While James Kelso planned to investigate the sites near ‘Ajliin in the early 1960s, health
problems prevented him from doing so (Coughenour 1976: 71). The project was, however,
revived by Robert Coughenour, who conducted test excavations at the settlement associated with
Mugharat al-Warda and survey at Abti Thawwab in 1976. Based on the excavations and

unpublished historical work by Robert Miller,?® he suggested a very early Ayyiibid date for the

23 At the time a graduate student at the Institute of Archaeology, University College London, whose dissertation,
interestingly, actually focused on 3rd millennium BC flintworking in northern Syria.
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sites, roughly contemporary with the beginning of the construction of Qal‘at al-Rabad (‘Ajlin
Castle) by the Ayytbid amir ‘1zz al-Din Usama in 1184-5 AD (see also Johns 1931: 23-24), and
perhaps initially in preparation for the 1187 Battle of Hattin (Coughenour 1976: 75-76).
Deutsches Bergbau-Museum (DBM) teams excavated at the settlement adjacent to Mugharat al-
Warda and in the mine itself in 2005 as part of doctoral research conducted by Yosha Alamri
(2007; Alamri and Hauptmann 2008; Alamri and Hauptmann 2013), who demonstrated earlier
use of the mines during the Chalcolithic, [ron Age, Roman, Byzantine, and Early Islamic
periods, and, on the basis of radiocarbon dating, showed that the mines likely continued to be in
use at least as late as the Late Islamic Ia, near the end of the Burji/Late Mamliik period.
Investigation of the Faynan sites continued in 1984 with surveys by the DBM
(Hauptmann, et al. 1985). They investigated the Middle Islamic slag mounds at Khirbat Faynan
(Hauptmann 2000: 70, 74) and KNA, which they refer to as al-Furn (Hauptmann 2000: 86-87;
Hauptmann, et al. 1985: 171), and dated this industry to the late 13™ century AD, or
“mamlukisch-tiirkische,” on the basis of surface ceramics from KNA (Hauptmann, et al. 1985:
190-192). The dating of KNA was later revised, on the basis of numismatic finds (Kind, et al.
2005: 188-189, 179, Table 1), as “Ayyubid and Mameluk” (Hauptmann 2007: 126), though the
coin finds also seemed to indicate a slightly later, 14™ century AD date for the slag mounds at
Khirbat Faynan (Hauptmann 2007: 103). The Wadi Faynan Landscape Survey (WFLS),
conducted between 1996 and 2000, revisited the Middle Islamic industry in Faynan, and in the
final publication of the survey, Newson, et al. (2007b: 363-365) prefer a slightly later Mamliik
date, which they connect to late 14™-15" century Egyptian monetary policy (this is discussed in
detail in Section 3.6; see also Schultz 1998). They support this point with a 15%-17" century cal.

AD radiocarbon date from the top of the (primarily Iron Age) Faynan 7 slag mound (Beta-
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204412; see Table 4.1 for complete details), and argue that this may even suggest limited
smelting by pastoralists during the Ottoman period (Newson, et al. 2007b: 364-366). KNA was
again surveyed in 2002 as part of the Jabal Hamrat Fidan Project’s (JHF) Wad1 al-Ghuwayb
Survey (Levy, et al. 2003: 260, 262). The material from this survey formed the core of my MA
thesis (Jones 2010) and was published in detail by Jones, et al. (2012), who argued for a
primarily Middle Islamic Ila date for the site, likely connected to the emergence of the sugar
industry in the Dead Sea aghwar and Jordan Valley ghawr. The first excavations at KNA and in
the Middle Islamic period slag mounds at Khirbat Faynan were conducted by the Edom
Lowlands Regional Archaeology Project (ELRAP), directed by Thomas E. Levy and
Mohammad Najjar, during the 2011 and 2012 field seasons as part of my doctoral research, and
are reported in Chapter 4 of this dissertation.

The Islamic metal industry in the southern Wadt ‘Araba was not recognized as early as
those to the north. The Arabah Expedition excavated a Middle Islamic Ilc (14™ century AD)
blacksmith’s workshop associated with repairs to the Darb al-Hajj — Site 224 — in 1970
(Rothenberg 1972: 224-228), though unfortunately only a very fragmentary publication of this
site has appeared. The large copper smelting camp at Be’er Ora — in addition to several other,
smaller camps — and the copper mines of Nahal Amram were surveyed by the Arabah
Expedition in 1960, but dated at that time to the Roman and Byzantine periods (Rothenberg
1962: 61-64; Rothenberg and Cohen 1968: 29-30, 32). The Arabah Expedition conducted
excavations at Be’er Ora in 1969, and on the basis of ceramics collected from these excavations
revised the date of the site to the 2" century AD (Rothenberg 1972: 212-223). An Early Islamic
period radiocarbon date from the 1982 excavations of Furnace Z at Timna Site 2, however,

prompted the Arabah Expedition to reevaluate their older excavations, and radiocarbon dating
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demonstrated that Be’er Ora was, in fact, primarily an Early Islamic period smelting camp
(Rothenberg 1988a). Renewed investigations of the mines at Nahal Amram in 1989 likewise
demonstrated that these were most heavily exploited during the Early Islamic period (Willies
1990; Willies 1991), although recent research has demonstrated substantial Late Bronze-Iron
Age and Nabataean-Byzantine mining activity, as well (Avner, et al. 2018). Since then,
additional surveys and excavations have demonstrated that, during the Early Islamic period, an
industrial “hinterland” of the city of Ayla existed in the southwestern Wadi ‘Araba, containing a
number of copper mines and smelting camps (Avner and Magness 1998; Damgaard 2009; Jones,
et al. 2018; Whitcomb 2006b). Until quite recently, however, it was thought that these sites were
limited to the southwestern ‘Araba. In 2012, ELRAP conducted excavations at Khirbat al-
Mana‘iyya — a copper smelting camp in the southeastern ‘Araba erroneously dated by Ben-
Yosef (2012) to the Iron Age — and demonstrated that this small camp also dates to the Early
Islamic period. A summary of the published preliminary report of this excavation (Jones, et al.
2017) is presented in Section 4.3 of this dissertation.

It is also briefly worth noting a site in Wadi al-Tawahin/Nahal Roded, ca. 4 km northwest
of modern Elat. The site was surveyed by Frank (1934: 261) and later by Glueck (1965b: 15-16),
but a connection to metallurgy was first proposed following excavations at the site in 1991, when
chemical analysis of powder collected from a pit feature suggested that the millstones from
which the site gets its name were in fact used for crushing quartz to exploit a fine-grained, non-
visible gold anomaly (Avner and Magness 1998: 44-45; see also Bogoch, et al. 2005; Gilat, et al.
1993). Shaw and Rothenberg (2000) are skeptical of this claim, and it is worth noting that their
concerns have not been addressed in the literature on this subject. Nonetheless, a number of

archaeologists (Damgaard 2009; Whitcomb 2006b), archacometallurgists (Hauptmann and
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Loffler 2013), and historians (Amar 1997)2* have accepted this claim. This claim will be
addressed in more detail in Sections 3.2.1 and 3.5.
History of Research on Islamic Period Ceramics in Southern Jordan

It is beyond the scope of this dissertation, and certainly of this section, to provide a
complete overview of the history of Islamic ceramics research. This is due to both the large
scope of the subject and the fact that many of the key research problems of previous decades —
e.g. the debate surrounding the so-called “Samarra’ Horizon” (for overviews, see Northedge and
Kennet 1994; Watson 2014) — are simply irrelevant both to the present dissertation and,
arguably, to southern Jordan generally. For broader overviews of Islamic ceramics research,
focused primarily on the southern Levant, one should consult the relatively recent and accessible
synthetic works by Walmsley (2007a: 49-59) and Milwright (2010: 143-158). This overview
provides only a focused introduction to the material from southern Jordan and Israel most
relevant to the dissertation (see also discussion in Chapter 6).

Although Islamic ceramics from southern Jordan had been published at least as early as
Glueck’s (e.g. 1940: 67, Fig. 29) surveys, the first significant research on Islamic period
ceramics largely coincided with the first purposive excavations of Islamic period sites, discussed
above. While ceramics were published from most of these sites, the first excavations to produce
substantial stratified material were Whitcomb’s excavations at Ayla/al-‘Aqaba, which were
published in a series of relatively detailed preliminary reports (Melkawi, et al. 1994; Whitcomb
1988b; Whitcomb 1989a; Whitcomb 1989b; Whitcomb 1989¢; Whitcomb 1991a; Whitcomb

2001a). While these reports are very useful, it is important to keep in mind that Ayla, as a center

24 Amar (1997: 100) notes that the “clearest written evidence” for this gold mining comes from the anonymous 10®
century Hudiid al- ‘Alam (1970: 81), which states: “Other sands are those east of which are the Gulf of Barbar and
Ayla; south of them, the desert of Buja” and so on. This seems very clearly to refer to the Egyptian Eastern Desert,
where substantial gold mining is, in fact, known (see, e.g. Klemm and Klemm 2013). As such, if gold was exploited
in Wadrt al-Tawahin, it is almost certainly not recorded in Early Islamic sources.
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of maritime trade, has a ceramic assemblage that is in some periods relatively unique, and this
has led to some misunderstandings about the nature of Islamic ceramics in the south, particularly
in lesser-known periods. As an example, the section on “Fatimid” ceramics in Hendrix, et al.’s
(1997) guide to the pottery of Jordan relies almost entirely on the reports from Ayla, and
includes types — e.g. the “Sasanian-Islamic” jar or hubb/hib, a southern Mesopotamian type
common at sites associated with the Red Sea trade (on the type and sourcing, see Mason and
Keall 1991; for the examples from Ayla, see Whitcomb 1988b: 213, Fig. 3) — virtually
unknown in Jordan outside of Ayla. Beyond this, a comprehensive final report of these ceramics
has not appeared, although the ceramic typology of the Aylah Archaeological Project, which has
recently been completed and will soon be released (K. Damgaard, pers. comm.), will fill this
lacuna (a preliminary typology is reported in Damgaard and Jennings 2013).

Indeed, final publications of Islamic ceramics have been, unfortunately, exceedingly rare
in southern Jordan. Among the first are the fairly recent reports of the Finnish Jabal Hariin
Project (Gerber 2008) and the Humayma Excavation Project (Oleson and Schick 2014), relevant
primarily to the Early Islamic period.? In southern Israel, the recent final reports of Porath’s
(2016) excavations at agricultural sites in Wadi ‘Araba and the Late Roman fort at Yotvata
(Davies and Magness 2015) likewise illustrate useful Early Islamic period assemblages. For the
Late Islamic period, likewise, there is the final report of the excavations at Qal‘at ‘Unayza, an
Ottoman /ajj fort located ca. 20 km east of Shawbak (Grey and Petersen 2012). South of Wadi

al-Hasa, however, there are as yet no final reports of ceramics relevant to the Middle Islamic

25 This is particularly interesting in the case of the Jabal Hariin monastery. While the monastery is mentioned in 12
century Crusader sources, and some Middle Islamic period pottery was observed in portions of the site (Fiema 2013:
800), the final report of the pottery contains very little Middle Islamic period pottery, with the latest phase dated to
roughly the 10" century. By the early 13" century, Thietmar reports the presence of only two monks at the site,
however, and it seems likely that settlement at the site had been contracting since the 10" century (Fiema 2013:
800).
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period. If “there is no established chronological ceramic reference framework for southern
Transjordan in the Byzantine and Early Islamic periods” (Gerber 2008: 288), this is even more
true for the Middle Islamic period, and analysis of these ceramics requires reference to areas
outside of southern Jordan and careful consideration of material published in preliminary reports
(this comparative material is discussed in more detail in Chapter 6), as well as consideration of
the stratigraphy and datable non-ceramic material recovered from a site (discussed in Chapters 4,
5, and 7). It is useful now to move from these short summaries of the history of research on
topics relevant to this dissertation to a more detailed summary of the geology and geography of
the Faynan region, the key geographical focus of the dissertation.
3.2. Geology and Geography of the Faynan Region
“Surely there is a mine for silver,
and a place for gold to be refined.
Iron is taken out of the earth,
and copper is smelted from ore.
Miners put an end to darkness,
and search out to the farthest bound
the ore in gloom and deep darkness.
They open shafts in a valley away from human habitation,

they are forgotten by travelers,
they sway suspended, remote from people.” — Job 28.1-4, NRSV

1

“Gold is where you find it, as the Bible says.” — Variation on a North American prospectors’
adage, found in the Nova Scotia Mining Number, /903
3.2.1. Economic Geology of Faynan
The Faynan region’s primary geological importance — both for this dissertation and for
much other archaeological research in the region, particularly the work by ELRAP and the DBM
— lies in its copper ore deposits. Copper ore is found in several geological formations in the
Faynan region (Fig. 3.1). The most important of these archaeologically are the formations

making up the Cambrian Ramm Sandstone Group. The first is the Burj Dolomite Limestone
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Shale (BDS) — referred to simply as the Dolomite Limestone Shale (DLS) in some sources (e.g.
Bender 1974: 47-48; Hauptmann 2007: 65) — consisting of two siltstone members and a
carbonate member: from top to bottom, the Tayyan Siltstone, Numayri Dolomite, and Hanna
Siltstone (Rabb‘a 1994: 19-21). The majority of copper in this formation occurs in the upper 2 m
of the Numayr1 Dolomite member (Rabb‘a 1994: 47). In the southern portion of the Faynan
region, an equivalent copper-bearing unit, the Abti Khushayba Sandstone — the “white fine-
sandstone formation” in Bender (1974: 46) — is found in place of the BDS, extending south of
Petra to the Nabataean/Roman mines in Wadi Abii Khushayba and Wadi Abi Qurdiya (Barjous
1995; Bender 1974: 149; Hauptmann 2007: 64; Kind 1965: 66-71, 63, Abb. 3; Rabb‘a and
Nawasreh 2015: 5). The last formation in this group is the Umm ‘Ishrin or Massive Brown
Sandstone (MBS) formation — the “massive, brownish weathered sandstone” in Bender (1974:
44-46) — which was mined mainly in the eastern portion of the Faynan region (Hauptmann
2007: 66-67; Rabb‘a 1994: 47). Some copper mineralization is also found in joints in the pre-
Cambrian volcanic Ahaymir Suite (Rabb‘a 1994: 47), but these deposits are not likely to have

been exploited.
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Figure 3.1: Geology map of the Faynan region. The key copper bearing formations are the MBS (light pink on left;
pink on right) and the BDS (dark blue on left; split into teal and pale dark blue components on right). (Basemaps:
Barjous 1988; Rabb‘a 1991.)

Copper is found in these formations primarily in the form of copper oxide ores — mainly
paratacamite, chrysocolla, malachite, dioptase, and plancheite in the BDS, and malachite,
cuprite, and paratacamite, as well as the sulfide minerals chalcocite and covellite, in the MBS —
which allows the ore to be smelted directly without the “roasting” stage necessary for processing
sulfide ores (Hauptmann 2007: 68-71). Additionally, in the BDS copper ore is generally found
alongside manganese oxides that “give them the qualities of a ‘self-fluxing ore,”” eliminating the
need to add flux during the smelting process (Hauptmann 2007: 70). This manganese ore

contains 8-10% hematite, as well, and it is interesting to note that “[a] recognizable enrichment
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of Fe oxides and hydroxides (hematite, goethite) is noticeable” in the vicinity of Khirbat Nuqgayb
al-Asaymir (Hauptmann 2007: 71). This is likely due to the depth of these deposits in the
formation. Basta and Sunna (1972:117) quote an unpublished report by Boom and Ibrahim in
which they state “«Decrease of manganese goes parallel to an increase of iron» and «The highest
manganese content occurs in the upper portion of the ore bodies, while iron and copper ores
increased in the lower part».” The implications of this point will be discussed in Sections 4.1.5,
9.4, and 10.2.

These formations also have their equivalents in the southern ‘Araba. The BDS in the
central/northern ‘Araba is referred to as the Timna Formation in the southern ‘Araba
(Hauptmann 2007: 67, 66, Fig. 4.4; Segev, et al. 1992: 6-9), but the two are otherwise identical.
Likewise, Hauptmann (2007: 66-67) describes a copper-bearing formation between the BDS and
MBS in Faynan, which he calls “Variegated Sand- and Claystones,” and which he identifies as
the equivalent of the Shehoret Formation in the southern ‘Araba (see Segev, et al. 1992: 9-11).
This formation is, however, not described in the Jordanian NRA geological map (Rabb‘a 1994;
Rabba‘ 1991). While Hauptmann (2007: 66) notes the presence of copper and manganese ore in
this formation, he also notes that “[t]hese minor mineralizations show rarely any signs of mining,
probably due to their conspicuous hardness.” The MBS, however, does not have an exact
equivalent in Timna. The formations overlying the Shehoret Formation — the Amir and Avrona
Formations of the Kurnub Group — are not Cambrian in date, as is the MBS, but instead are
likely Lower Cretaceous (Segev, et al. 1992: 11). The Kurnub Sandstone Group is also present in
Faynan, where it overlies the MBS and Dis1 Sandstone Formations (Rabb‘a 1994: 25), though it
is not copper bearing in the central/northern ‘Araba. Although they are not the same formation,

Ben-Yosef (2010: 100, 103) finds it useful to group the MBS and Amir/Avrona Formations
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together as the “upper sandstone units,” which is sensible, as they contain essentially the same
copper minerals.

The geological similarity between the two mining districts is due to the fact that they
derive from the same primary pre-Cambrian ore body (Hauptmann 2007: 67). This consisted
primarily of copper-iron sulfides in volcanic rocks, which over time eroded, altered, and were
redeposited in a complex process that also involved movement along a number of faults,
including the movement of the Arabian Plate about 100 km to the north along the Dead Sea Rift
(Hauptmann 2007: 67-68; Segev, et al. 1992: 16; cf. Jarrar, et al. 2008: 308-309, who argue their
results do not support this model). Indeed, all of the copper mineralization in Wadi ‘Araba,
including not only Faynan and Timna, but also Wadi Abii Khushayba, Wadi Abi Qurdiya, and
several other minor deposits, formed in this way (Hauptmann 2006: 125-127).

It has also been proposed that gold could have been exploited on a limited scale in the
Wadi ‘Araba. The key evidence for this claim comes from the discovery of a “gold anomaly” in
the area of Nahal Roded/Wadi al-Tawahin, to the northwest of Eilat (Amar 1997; Avner and
Magness 1998: 44-45; Bogoch, et al. 2005; Gilat, et al. 1993). Analysis of sediment samples
from alluvial terraces along the wadi revealed the presence of fine, non-visible grains of gold
(Gilat, et al. 1993: 434-436), which led the investigators to conclude that the Wadi al-Tawahin
archaeological site served primarily as a work area for crushing quartz in order to exploit this
gold anomaly. The suggestion of a gold industry in Wadi al-Tawahin will be discussed from an
archaeological perspective in Section 3.5, as, although this has been widely accepted by
archaeologists working in the region, Shaw and Rothenberg (2000) also issued a critique of this
conclusion that has generally been ignored. It is worth noting that similar evidence for small

quantities of very fine gold particles has been found both in Wadi Abii Khushayba (Hauptmann
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2007: 156; Hauptmann and Loffler 2013: 83) — leading Meshel (2006) to suggest that the Umm
al-‘Amad mine near Faynan may also have been a source of gold — and a vein of “apatite,
uranium, manganese and traces of gold” in the Faynan region (Rabb‘a and Nawasreh 2015: 5). It
is unclear if these were exploited in antiquity, but this evidence will, as above, be considered in
Section 3.5.

The geological history common to the mineral deposits of Wadi ‘Araba is an important
component of the “Long Term” thread of this dissertation (particularly Chapter 8), especially
considering the primacy Braudel (1972) gave to environmental considerations. What links
Faynan, Timna, and the more minor deposits are relatively easily exploitable copper oxide ores
found alongside manganese and iron oxides, which again contributes to the ease of smelting
them. It is possible, as well, that a small amount of gold was exploited both in the southern and
central ‘Araba. This is, of course, not to overstate the “unity” of the Wadi ‘Araba in terms of
copper exploitation. As well be discussed in the following sections (3.4-3.6, in particular), the
central and southern ‘Araba have different histories of mineral exploitation, considered both
alone and as part of the broader history of mining and metallurgy elsewhere on the Arabian-
Nubian Shield — notably the copper-zinc and silver-gold belts of the Najd and Hijaz (on these,
see Greenwood, et al. 1980). These histories were influenced by political, economic, and
environmental factors, all of which often differed between the central/northern and southern
‘Araba. It is, however, productive to compare these mineral resource districts, as their common
geological history means that the technology required to exploit the ores of both regions is
essentially the same.

Hauptmann (2006: 125) notes that both Faynan and Timna owe their unique preservation

to the lack of extensive modern mining, itself due to the fact that “[t]hey were never of major
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international economic importance, because their ore content was much too low.” Modern
mining near Timna began in the 1955 and continued into the 1980s, with a hiatus between 1976
and 1980 due to a fall in copper prices (Carta’s Official Guide 1983). In 2007, Arava Mines Ltd.,
a subsidiary of Altos Hornos de México S.A. de C.V. (AHAMSA) began a pilot project in the
region with the intention of opening a copper factory (Yager 2010: 48.1), which is now operating
(E. Ben-Yosef, pers. comm.). This mining has, however, taken place away from the ancient
mines and smelting sites, and has left them mostly intact. Indeed, a larger threat to these sites has
been road construction (see, e.g., Rothenberg 1972: 228) and other modern construction
activities (Avner and Magness 1998: 42) closer to modern Eilat. In Faynan, no substantial
modern mining activities have taken place. The Jordanian Natural Resources Authority (NRA),
however, did conduct prospecting activities in the mid-20" century that have left their mark on
the landscape, including drilling, road-building, and clearing ancient mine shafts and adits
(Barjous 1988; Ben-Yosef, et al. 2014a; Knabb, et al. 2014; discussed in Section 5.1.2). Late 20™
century estimates by the Jordanian Natural Resources Authority (1980: 113) placed the ore
reserves in Faynan at 25-50 million metric tons, with 200 million metric tons estimated for the
Wadi ‘Araba in total. If accurate, this is, in fact, not a particularly low number. For comparison,
just under 11 million tons of ore were mined at the Mavrovouni mine in Cyprus between 1929
and 1957 (Wilson and Ingham 1959: 151), which was the most productive mine on the island
during this period, and the size of the Cypriot ore bodies in general ranges from 50,000 to
20,000,000 tons (Constantinou 1992: 336).26 Several additional aspects of the geology of the
Faynan region that do not directly concern its copper and iron mineral resources are discussed in

the following section, which presents an overview of the geography of Faynan.

26 These numbers, however, are not directly comparable, as these ore bodies are quite different. The ores of the Wad1
‘Araba are primarily copper oxides, as noted above, while the ores of Cyprus are mostly sulfides.
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3.2.2. Geography of Faynan
Faynan as a Region

At a basic level, the Faynan region (or district) refers to the area surrounding Wadi
Faynan, a relatively large wdadr in the central/northern portion of Wadi ‘Araba in southern
Jordan. Indeed, the centrality of this wadi to the region — and perhaps also its association with
the long-running British Wadi Faynan Project (WFP; McQuitty 1998) and Wadi Faynan
Landscape Survey (WFLS; Barker, et al. 2007) — has led some scholars simply to equate the
wadi and the region (e.g. Kafafi 2014; Milwright 2010: 149). As Najjar (2015: 247) notes,
however, the region referred to as Faynan by the Edom Lowlands Regional Archaeology Project
(ELRAP) encompasses a number of environmentally and geologically diverse wadi systems —
this dissertation focuses primarily on the Wadi Faynan—Wadi Fidan and Wadr al-Jariya—Wadi al-
Ghuwayb systems — covering over 300 km? (Levy, et al. 2014a: 9). As is commonly noted, the
Faynan region includes three major phytogeographic zones — Mediterranean, Irano-Turanian,
and Saharo-Arabian, as well as areas of Sudanian — wettest on the plateau in the east and
becoming generally drier as one moves westward, and downward, into Wadi ‘Araba (Levy, et al.
2014a: 67; Palmer, et al. 2007: 35). It is important to keep these zones in mind when considering
the settlement patterns in Faynan, as the eastern and western portions of the region have distinct
settlement histories during the period covered in this dissertation, related in part to differences in
rainfall and vegetation. While “Faynan copper ore district” (see, e.g. Najjar 2015: 247) is a
somewhat cumbersome term, it is geologically accurate (Hauptmann 2006: 125) and does
highlight the importance of copper resources in defining the Faynan region, as discussed above
(Section 3.2.1). In this dissertation, I prefer to use either “the Faynan region” or, simply,

“Faynan” (following Levy and Najjar 2007, among others) to refer to the copper-rich area
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immediately surrounding Wadi Faynan, from roughly the southern portions of the Wadi al-Dahal
system in the north to the mining district of Umm al-‘Amad in the south, and from the mouths of
Wadi Fidan and Wadt al-Ghuwayb in the west to the edge of the Sharah Plateau (or Edom
Plateau) in the east (Fig. 3.2), encompassing the majority of major copper ore resources in the
central/northern ‘Araba. While this definition does not include all of the copper mining districts
of the central ‘Araba — it leaves out, for example, the mining district of Wad1 Abt Khushayba,
40 km southwest of Khirbat Faynan and 12 km southwest of Petra (see Kind 1965: 63-71) — it
corresponds fairly closely to the definition of the region used by most projects working in

Faynan (see, e.g. Hauptmann 2007; Levy, et al. 2014c).
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Figure 3.2: The Faynan region, with selected sites and key geographical features labeled. Faynan as depicted here
covers slightly more than 600 km?, a broad definition of the region. (Basemap: Esri, DigitalGlobe, GeoEye,
Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Community.)
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The Origins of the Name “Faynan”

The Arabic name Faynan is likely derived from ancient names for Khirbat Faynan,
although, as Kafafi (2014: 263) notes, Weippert suggested it was instead derived from a 6
century BC tribal name. Gorg (1982) suggested that the earliest evidence for this name (as
“pwnw”’) may be found in a 13" century BC Egyptian inscription. Knauf (1987: 37-38) notes
that it is also possible to read the initial “p” as the definite article, and the inscription as referring
to a different place, but suggests that the reading “pwnw” is more likely. From there, the name
appears in the Hebrew Bible as Punon (Num. 33.42-43) and in Latin and Greek sources as
Phaino or variations thereon (see Section 3.4; Knauf 1987: 38-40; Najjar and Levy 2011; among
many others).

Knauf (1987: 40) makes the suggestion that the name is likely derived from an earlier
West Arabian?’ word, preserved as the Arabic faynan, meaning “long hair.”?® In this context, he
cites the late 13" century AD dictionary of the North African scholar Ibn Manziir (1955: 329),
who, among other things, notes that faynan as a description of hair is derived from the Arabic
word for the branch of a palm tree.?” Harding (1971: 472), likewise, relates the Safaitic (North
Arabian) personal name “FNN” and the Sabaean (South Arabian) family name “FNW” to the
Arabic words faynan and afna, respectively, both of which he defines as “long-haired.”

It is unclear, however, whether or not the name Faynan was used for either the region or

the site by Middle Islamic miners, despite the appearance of the word faynan in Ibn Manzir’s

27 Or rather, a linguistic substratum common to both “Canaanite” and “West Arabian” (Knauf 1988: 40). His broader
historical-linguistic hypothesis about the origin and spread of these names is well beyond the scope of this
dissertation.

28 This Arabic definition is often repeated without exploration of its historical context, e.g. by Kind, et al. (2005:
169), who give the definition as “luxuriant thick hair.” The author of this dissertation rather prefers this embellished
definition, explaining, as it does, his deep personal connection to the Faynan region, but simply “long hair” is likely
more accurate.

2 The Arabic (omitting Ibn Manzir’s nunation) reads: sha ‘ar faynan min al-fanan, wa huwa al-ghusn (Ibn Manzir
1955: 329).
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Lisan al- ‘Arab only a few decades later. At present, | am aware of no contemporary Arabic
source that refers to the site, and it has long been noted that “Roman mining and smelting . . . is
the only industrial activity attested in the literary record for the Feinan region” (Knauf and
Lenzen 1987: 83). While it is possible to speculate, based on the persistence of this name into the
20" century, that the site’s — and the wadi’s — Middle Islamic name was something close to
this, this cannot be demonstrated with any certainty.
The Wadi Faynan—-Wadi Fidan System

Descriptions of the following wdadi systems can be found in Barker, et al. (2007) and
Knabb, et al. (2014). The following section draws from these sources, and a number of others,
where noted. It is important to describe these awdiyya in some detail in order to understand
patterns of settlement and resource exploitation in the region, as each is somewhat unique in its
combination of geological outcrops and phytogeographic zones.

Wadi Faynan

The name of the Wadi Faynan system is discussed above. Wadi Faynan properly refers to
the area of the wadi system between Wadi Fidan and the area near Khirbat Faynan, where a
number of individual awdia — Wadi Dana, Wadi al-Ghuwayr (diminutive of Ar. ghawr, i.e.
“small depression/valley”), Wadi al-Salawan (Ar. “solace/consolation”?, possibly also derived
from sayl, “torrent/flood”), and Wadi al-Shayqar/al-Ashayqir (probably derived from Ar.
shagra’, “blonde”)** — meet and flow westward as Wadi Faynan (see Fig. 3.2). Farther to the
west, Wadi Khalid, Wadt al-Abyad, and Wadi Ratiya also join Wadi Faynan from the north. This

portion of the wadi system consists of a number of geological and ecological zones.

30 See, e.g., Shuqayra al-Gharbiyya, on the Karak Plateau, whose name is derived from the color of the soil near the
site (Shdaifat and Ben Badhann 2008: 185).
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Wadi Dana runs southwest from the plateau, cutting through outcroppings of the MBS,
Finan Granitic and Salib Arkosic Sandstone formations, as well as divided outcroppings of the
Hanna Silstone and Numayr1 Dolomite, both components of the BDS. These differentiated BDS
outcroppings were exploited in antiquity, and 14 mines have been found in these deposits in the
Lower Wadi Dana (Hauptmann 2007: 122).3! Vegetation in Wadi Dana is relatively sparse (Fig.
3.3), with the exception of fairly dense vegetation clustered around several springs, primarily in

the lower portion of the wadi. In the upper portion of the wadi, the steep slopes are

comparatively densely vegetated, as well.

Figure 3.3: Overview of a pastoral feature in lower Wadi Dana, October 2012.

To the south, Wadt al-Ghuwayr flows west from the plateau, primarily cutting through
outcroppings of the Ghuwayr Volcanic suite. A perennial spring in the upper portion of the wadr

causes the valley floor to be fairly densely vegetated, with hydrophilic plants including oleander

31'T conducted a brief reconnaissance of the Upper Wadi Dana during the 2012 ELRAP field season, but found no
evidence for mining or metallurgy in the upper portion of the wadr.
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and Salicaceae (e.g. willow and poplar) found throughout the wadr, except in its lowest portions
(Fig. 3.4). Flowing west, it meets Wadi al-Shayqar south of Khirbat Faynan and becomes Wadi1

Faynan.
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Figure 3.4: Vegetation and running water in Wadi al-Ghuwayr, September 2011.
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To the west, Wadi Faynan is met by Wadi Khalid, Wadrt al-Abyad, and Wadt Ratiya.
These awdia cut through the MBS and several outcroppings of the BDS, before flowing over
fluviatile gravel deposits into Wadi Faynan. This was a very active mining region in antiquity,
and over 100 mines, with dates ranging from the Chalcolithic into at least the Byzantine period,
have been found in these awdia, primarily dug into the MBS (Hauptmann 2007: 112-121).

South of where these awdia join Wadi Faynan, and north of Jabal Zurayq al-Murad (Ar.
“the pleasant, blue mountain”) — an outcropping of the Finan Granitic and Ghuwayr Volcanic
suites — is the site of WF4, a large agricultural field system, ca. 4.25 km long, covering more
than 200 ha (Mattingly, et al. 2007a: 518; Newson, et al. 2007a). These fields were in use during
most of the periods of occupation identified at Khirbat Faynan, spanning the Early Bronze Age
until at least the Late Byzantine period (Mattingly, et al. 2007a: 518), and formed a critical
component of the settlement system in Wadi Faynan.

As Wadi Faynan flows west, it runs to the south of Jabal Madstis al-Dahal (Ar. “the
concealed, shallow mountain”; possibly also Jabal Madsiis al-Dakhl, Ar. “the concealed inner
mountain” [both spellings are given on Rabba‘ 1991]), a range of hills made up primarily of
outcroppings of the Na‘lir Limestone and Kurnub Sandstone formations, separating the Wadi
Faynan—Wadi Fidan and Wadi al-Jariya—Wadi al-Ghuwayb systems. The wadi turns northward
as it passes by the village of al-Qurayqira, primarily flowing past deposits of fluviatile gravel on
the northeast and aeolian sand and dunes on the southwest before narrowing considerably near
the spring of ‘Ayn Fidan, at which point the wadr is known instead as Wadi Fidan.

Wadr Fidan

Wadi Fidan — sometimes rendered Wadi Fidan — is perhaps a relatively recent name for

the western portion of the Wadi Faynan system. ‘Awayad al-Sa‘idiyyin, a resident of al-
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Quraygqira and long-time ELRAP staff member, informed me that the original name the Bedouin
used was Wadi Ifdan, and that geologists working in the area were the first to call it Wadi1 Fidan,
the name used now. This is not entirely correct, as H. H. Kitchener’s 1883 map gives the name as
“Wady Fedan” (Ben-Yosef and Levy 2014b: 182, Fig. 3) and Palmer (1871: 458), likewise,
refers to “Wady Fiddan,” but it is noteworthy that both Glueck (e.g. 1935: 20) and Frank (e.g.
1934: 217) recorded the name “Wad1 Ifdan” during their surveys. The rendering “Wadi Fidan”
— with a long ya’, rather than a short kasra or fatha — is something of a mystery, however, as
the geology map of the area (Rabb‘a 1994) refers to the valley as “Wadi Faddan,” probably
based on the assumption that ifdan is a diminutive form of faddan, as diminution is a common
feature of Bedouin toponyms. ‘Awayad did not know for certain from where the name is derived,
but offered two possible explanations. The first is that ifdan was, in fact, the diminutive of
faddan, an Arabic term for a pair of oxen, a plow, or — most commonly — a unit of land area
(see Palmer 1998: 139). The wadi was likely not named for the unit of measurement, but rather
for its appearance as it debouches into the Wadi ‘Araba; it opens up like land that has been tilled.
Second, he suggested that the name Ifdan, like Faynan, might be the Arabicized form of a now-
forgotten ancient name of a place or ruler. Given Bedouin naming practices, the first explanation
seems more likely, but either is plausible.

The wadi itself is made up of the segment of the Wadi Faynan—Wadi Fidan system that
narrows as it cuts through the Jabal Hamra’ Fidan (Ar. “red mountain of Fidan”) range and turns
west to debouch into Wadi ‘Araba. At the point where the wadi narrows, there is a small,
perennial spring, ‘Ayn Fidan, that flows for several hundred meters along the southern portion of
the wadi. Because of the spring, this portion of the wadi — from its beginning to the large

inselberg (or monadnock) of Pleistocene conglomerate on top of which is the site of Khirbat
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Hamra’ Ifdan (see Section 5.4) — is marked by denser Sudano-Deccan vegetation, as opposed to
the sparser Saharo-Sindian landscape that characterizes most of the wadi (see Levy, et al. 2001:
165). In addition to KHI, a number of other patches of Pleistocene conglomerate form terraces
along Wadi Fidan, and the 1998 Wadi Fidan District Survey (WFDS) found sites on many of
these (Knabb, et al. 2014: 579; Levy, et al. 2001). To the west, and in its northern reaches, south,
Wadi Fidan is bounded by the Jabal Hamra’ Fidan range, a series of hills formed by
outcroppings of the Finan Granitic, Hunayk Monogranite and Minshar Monzogranite formations.
To the north of Wadi Fidan, this chain of hills continues as Jabal al-Minshar (Ar. “mountain of
the saw,” so named because of its jagged hills), made up primarily of outcroppings of the
Minshar Monzogranite, As Sadra Granodiorite, and Ghuwayr Volcanic formations (see Figs. 3.1
and 3.2). Because the wadi cuts through these two chains of hills, which would otherwise be
difficult to pass, it is often referred to as the “Gateway” to Faynan (see, e.g., Knabb, et al. 2014:
579; Levy, et al. 2002: 425; Levy, et al. 2001: 159).
The Wadr al-Jariya—Wadi al-Ghuwayb System

Wadr al-Jariya

Wadi al-Jariya (Ar. “the wadi of the female slave™) is the narrow, northeastern portion of
the Wadt al-Ghuwayb system, running from Wadi al-Dahal (Ar. “the shallow wadi’) in the north
to Wadt al-Ghuwayb in the south. The wadi runs through two rather different groups of
geological formations. In the north, the wadr is quite narrow, and flows through comparatively
recent, chalky formations, including the Muwaqqgar Chalk Marl, ‘Amman Silicified
Limestone/Al Hisa Phosphorite, and the Wadi Umm Ghudran formation. Roughly 3 km
northeast of the Iron Age smelting site of Khirbat al-Jariya, it widens and begins to cut through

the MBS formation (see Knabb, et al. 2014: 581). At the interface of the MBS and the younger,
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chalky formations — the Jabal Umm Suwwana, (Ar. “mountain of the mother of flints”) —is a
water source called Thamilat®? al-Jariya (Ben-Yosef, et al. 2014a: 530, 549, Table 6.1; Knabb, et
al. 2014: 581), which would, despite the narrowness of the wadi, have facilitated movement up
to the plateau along Nagb al-Jariya. Flowing southward, the wadr cuts through the BDS, where
many ancient mines were found (see Section 5.1; Jones, et al. 2012: 74-79; Knabb, et al. 2014),
and the Salib Arkosic Sandstone. In its southernmost portion, it narrows considerably — it is
“only a few meters wide in some places” (Knabb, et al. 2014: 581) — and cuts through the
Hunayk Monzogranite formation. To the west of this portion of the wadr is Jabal al-Jariya, an
outcropping of the BDS formation. The Iron Age Jabal al-Jariya pit mine field (see Section 5.1;
Ben-Yosef, et al. 2009a; Ben-Yosef, et al. 2014b: 777, Table 12.1, 856-874) exploited copper ore
that eroded from this jabal into the valley below, and seems to have been a primary ore source
for Khirbat al-Nuhas, south of Wadt al-Ghuwayb. To the south of Jabal al-Jariya, Wadi al-Jariya
joins Wadi al-Ghuwayb as it flows westward.

Wadr al-Ghuwayb

The name Wadt al-Ghuwayb (or Wadt al-Ghuwayba) is the diminutive of the Arabic
word ghaba, or forest. Ben-Yosef, et al. (2014a: 498) suggest that the wadr takes its name from
the grove at ‘Ayn al-Ghuwayba, in the eastern portion of the wadi known as Wadi Ghuwayb al-
Rawani>®. It is also worth noting, in this context, that the Manaja‘, a Huwaytat tribe (see Palmer,
et al. 2007: 53), currently have a grove of pomegranate and olive trees in Wadi Ghuwayb al-
Rawani (Ben-Yosef, et al. 2013: 279-280), and this entire branch of the wadi was likely fairly

densely vegetated even before this was planted. Wadi Ghuwayb al-Rawani flows west, cutting

32 Thamila, in Arabic, means “a place where water remains,” and refers to a small, shallow well dug into a wadr bed
(Evenari, et al. 1982: 152).

33 This is the name given by Levy, et al. (2003: 249), and is a reference to this being the “wet” or “flowing” part of
Wadt al-Ghuwayb. I have elsewhere given the name as Wadi Ghuwayb al-Ghani (Jones, et al. 2012: 78, Fig. 9;
Knabb, et al. 2014: 581), or the “rich” Wadt al-Ghuwayb, but this is incorrect.
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through the Hunayk Monzogranite, BDS, and Salib Arkosic Sandstone formations, meeting with
the southern branch of the wadi to form Wadi al-Ghuwayb ca. 0.25 km east of where Wadi al-
Jariya joins Wadi al-Ghuwayb. The southern branch of the wadr is called Wadi Ghuwayb al-
‘Atshana (Ar. “the thirsty Wadi al-Ghuwayb”), a reference to the sparse vegetation of this
branch, particularly in comparison to Wadi Ghuwayb al-Rawani (Fig. 3.5). This branch is
covered by fluviatile gravel deposits, and cuts through Salib Arkosic Sandstone, BDS, and MBS
outcrops. Nuqayb al-Asaymir, the route connecting Wad1 al-Ghuwayb to Wadi Faynan, meets
Wadi Ghuwayb al-‘Atshana in the south, at Ra’s al-Nagb (Ar. “the head of the pass”). A small,
tributary wadi called Wadi Nuqayb al-Asaymir flows west from Wadi Ghuwayb al-‘Atshana to
the Iron Age smelting site of Khirbat al-Nuhas, cutting primarily through the BDS and Salib
Arkosic Sandstone formations. The site at the core of this dissertation — Khirbat Nugqayb al-
Asaymir (KNA) — is built in and around this wadi, and the primary mines exploited during the
Middle Islamic period are in the wadi’s western portion (see Section 5.1.1). After Wadi
Ghuwayb al-Rawani, Wadi Ghuwayb al-‘Atshana, and Wadr al-Jariya come together to form the
main channel of Wadi al-Ghuwayb, they flow westward, past outcroppings of the BDS, Hunayk
Monzogranite, Salib Arkosic Sandstone, and Finan Granitic formations, as well as fluviatile
gravel deposits. In its south-westernmost portion, Wadi al-Ghuwayb is linked to Wad1 Fidan by
the “old road” through Umm al-Zuhtir, a probably ancient road still in use today — including by
ELRAP — as the easiest way of reaching Wadt al-Ghuwayb from the villages of al-Qurayqira
and Faynan. At this point, the wadri turns north, cutting, on the west, an outcropping of Kurnub
Sandstone on the eastern portion of Jabal al-Minshar, and on the east passing by Jabal Hanna, an
outcropping of the Minshar and Hunayk Monzogranites, before debouching into Wadi ‘Araba to

the north of Jabal al-Minshar.
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Figure 3.5: A sandstorm blowing through Wadi Ghuwayb al-‘Atshana. Desert scrub and acacia are visible in the
wadr.

3.3. Mining and Metallurgy in the Islamic World
Sources of Copper in the Islamic World

Hill and al-Hassan (1998: 2; see also E12, Ma‘din, which adds southern Iran/Fars
Province, northern Iran/Gilan Province, and Azerbaijan) list the primary sources of copper in the
Islamic world (Fig. 3.6) as Spain, eastern Iran — Sistan in the far southeast, Kirman, farther
north in the southeast, and Tis in the far northeast; to this should be added the recently surveyed
polymetallic mines of the Shahriid region in Semnan Province, north of the Dasht-i Kavir, most
of which seem to date to the Islamic periods (Roustaei 2012) — eastern Turkmenistan (Merv),
eastern Uzbekistan (Bukhara and Farghana), and western Afghanistan (Herat). Additionally, they
note that “[t]he copper mines in Cyprus were always an important source” (Hill and al-Hassan
1998: 2). Whether this last source was exploited between the 7% and 20™ centuries AD is,

however, unclear. Kassianidou (2000: 754) points out that no evidence has been found for copper
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production anywhere on Cyprus during this period,** although historical sources do indicate that
the mines were exploited for the production of metal sulfates between the 10" and 16 centuries
AD, at least. As evidence that copper was certainly no longer being produced by the Ottoman
period, Kassianidou (2000: 754) cites the late 16 century traveller, Jacques de Villamont, who
briefly describes the exploitation of copper sulfate, but states that this was the only product of the
mines. This can perhaps be extended back to the mid-15™ century, as al-Magqrizi, in his Kitab al-
Magasid al-saniyya li-ma ‘rifat al-ajsam al-ma ‘diniyya, mentions Cyprus only as a source of
white vitriol (Ar. al-zaj al-abyad, zinc sulfate) — which he notes is the best type of vitriol (Kés
2015: 98-99). While it is possible that copper was produced on Cyprus between the 7% and 15™
centuries AD, no archaeological work on the island has yet found conclusive evidence of this
(but see Fox, Zacharias, and Franklin 1987; Given, et al. 1999: 36.) Lead isotope analysis has,
however, shown that an 11" or 12 century Italian bronze known as the New York Lion was
likely made using Cypriot copper, which does suggest that the mines were active and producing
metallic copper during this period (Contadini, et al. 2002: 74, 76; Papacostas 2013: 191-192). At
present [ would suggest it is safer to assume that Cyprus was not a key source of copper during
this period. Some copper does seem to have been produced, but the chronology and intensity of

this production activity is unclear.

34 She confirmed through personal communication in July, 2012 that this was still the case, but added that pending
(at the time) radiocarbon dates from Skouriotissa could show later production. These dates have since been
published, and do not in fact suggest production any later than the 6th century AD (Shaar, et al. 2015: 204, Fig. 5).
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Figure 3.6: Sources of copper and major settlements in western Asia mentioned in the text. (Basemap: © 2014 Esri.)

Interestingly, Hill and al-Hassan (1998) also leave out several major sources. Although

they mention that gold was mined in western Arabia (Hill and al-Hassan 1998: 1) — and this

was, indeed, the primary metal sought there — they do not mention western Arabia as a source

of copper. As Heck (1999) points out, however, the trimetallic ore deposits of western Arabia

allowed for the production of gold, silver, and copper during the Islamic period. Evidence for

substantial ‘Abbasid period copper production has been found at al-Nuqra in the western Najd

(de Jesus, et al. 1982: 63), and recent archaeological work in the region of al-Baha, south of

Mecca, has produced evidence for copper mining and production at roughly the same time (Al-

Zahrani 2014; among others — this is not a comprehensive list of copper mining regions in
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western Arabia). While Heck (1999; 2003) argues that these ore sources were being exploited at
the beginning of the Islamic period and played a key role in the formation of the Islamic empire,
Power (2012a: 120-124) in a recent reanalysis argues that the mines should instead be seen in
association with the ‘Abbasid reorientation of the empire, and particularly with the establishment
of the Darb Zubayda — the ‘Iraqi sajj route. Whichever initial date is accepted, however,
archaeological work at the mining and production sites has produced little evidence of their
continued use into the Middle Islamic period — most of the sites seem to have gone out of use in
the late 1% millennium AD, although Al-Zahrani (2014: 266) argues that some production may
have occurred as late as the 12 century, at which point he thinks most of the associated
settlements, both in al-Baha and central Arabia, were abandoned.

Likewise, Hill and al-Hassan (1998) do not mention the Islamic period copper sources on
the southeastern Arabian coast. Islamic period copper production sites are known from southern
Ra’s al-Khayma — e.g. al-Safarfir, ca. 90 km southeast of Dubai and 80 km northwest of Sohar
(Doe and de Cardi 1983: 32-33; Western 1984) — and ‘Oman — e.g. ‘Arja’, ca. 30 km west of
Sohar (Weisgerber 1987), Lasayl (al-Asayl), ca. 10 km south of ‘Arja’ (Weisgerber 1978: 20-
22), Wadi al-Safafir, ca. 55 km southwest of Muscat (Ibrahim and EIMahi 1998; Ibrahim and
ElMahi 2000), and Mullaq, ca. 100 km southwest of Muscat (Hauptmann 1985: 35; Weisgerber
1981: 186-189). As with western Arabia, the Early Islamic period also represents the peak of
copper production activity in southeastern Arabia.>> While mining largely ceased at the end of
this period, copper production — primarily in the form of reprocessing of older slag —
continued in the Middle and Late Islamic periods, at least in ‘Oman (Hauptmann 1985: 114-115),

though at nowhere near the intensity seen during the Early Islamic period.

33 DBM surveys in ‘Oman found more than 100 smelting sites, and “nearly all these slags are to be dated in Early
Islamic times (9./10. and 13. cent. AD)” (Hauptmann and Weisgerber 1981: 131).
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Although Hill and al-Hassan (1998: 2) do mention the eastern Iranian sources, they do
not note the likely copper sources of western central Iran. Among these are the copper mines of
Vishnavah, ca. 45 km northwest of Kashan, which were exploited as late as the Safavid period,
or 17® century AD (Holzer, et al. 1971), and the famous>® cobalt mines of Qamsar, ca. 25 km
south of Kashan, which also contained copper and iron ore (Stollner 2011: 623).

Other sources, less relevant to the “Islamic world” as such, could perhaps be added to
this. On the “edge” of the Islamic world, local copper production has been documented in West
Africa, for example at Takedda/Azelik in northern Niger — visited by Ibn Batttita, who noted its
importance as a copper mine, in 1353 AD (Dunn 2005: 305) — where copper was likely
produced into the mid-15" century AD (Bernus and Gouletquer 1976; see discussion in Herbert
1984: 16-17). Copper production has also been documented farther to the south, at Igbo-Ukwu,
in southern Nigeria (Craddock, et al. 1997). From the perspective of the Islamic world, however,
sub-Saharan Africa was a source of gold, but a consumer, rather than producer, of copper (Childs
and Killick 1993; Herbert 1973; see also Rapoport and Savage-Smith 2014: 515).

Recycling, too, must also be considered, and there is ample evidence for this practice in
the “Islamic world.” Jones, et al. (2012: 93-94, n. 17) provide several examples of this practice
worth revisiting and expanding upon here. The Cairo Geniza indicates a relatively long-distance
trade organized around recycling, as old copper would be sent from ‘Adin in Yemen to India,
where it would be “worked . . . into new utensils according to order” (Goitein and Friedman
2008: 16). This seems to have continued into the 15" century, at least, as Allan (1984: 91-92)
notes that both al-Jawhart and al-Maqriz1 describe copper fuliis being shipped to Yemen, among

lth

other places, to be recycled (see Section 3.6). A large 11" century copper hoard found at

36 Abii al-Qasim (Allan 1973: 112) lists Qamsar as a source of both /gjvard — most likely cobaltite (Stdllner 2011:
622) — and a white stone called gamsart.
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Tabariyya/Tiberias seems to indicate recycling, as well (Ponting 2008: 59-60; see Section 3.6.2
for discussion of a similar, but smaller, hoard found at Tawahin al-Sukkar in Jericho).
Burckhardt (1822: 395), in 1812 AD, noted that the fields near al-Karak in central Jordan
contained ancient coins, which were purchased by silversmiths and recycled. A similar practice
was observed by Wulff (1966: 22-23) in the mid-1960s among Iranian coppersmiths. The
practice of recycling has been noted as a problem for sourcing metals, particularly through lead-
isotope analysis (Budd, et al. 1996), and this should be kept in mind when evaluating the results
of chemical and lead-isotope analyses, such as that of al-Saa‘d (2000), who suggests that a group
of 14™ century AD and later copper-alloy objects, probably from northern Jordan, were made of
Wadt ‘Araba copper. It is likely that this is the case, but the processes by which this copper came
to be part of these vessels are not entirely clear.
Muslim Perspectives on Metals

In his 2012 book, Metals, Culture and Capitalism, Jack Goody discusses the ambivalence
of ancient sources toward metals, and iron in particular. Citing Aitchison (1960: 1), he states,
“[t]he Quran puts the problem in stronger language — ‘dire evil resideth in it as well as an
advantage to mankind’” (Goody 2012: 140). This is an interesting example of this evidently
common ancient sentiment, although this translation of Sura 57:25 is not a common one. The
source — not actually credited in either Goody (2012) or Aitchison (1960) — is John Medows
Rodwell’s 1861 English translation of the Qur’an. Rodwell (1861: 527, n. 3)* also includes the
following footnote regarding the translation of “dire evil”: “Or, mighty warlike strength, but the
antithesis requires the rendering given in the text.” Most other translations, however, prefer

something closer to “mighty warlike strength,” while the recent Droge translation presents an

371 cite the first edition of his translation here, as it is now widely available in electronic form, but it has been
reprinted many times, including a Dover Thrift edition in 2012.
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intermediate, and probably optimal, rendering: “And We sent down iron — in which (there is)
harsh violence, but (also) benefits for the people” (Droge 2013: 374). This preserves the contrast
between the martial and utilitarian uses of iron, but without the strong moral judgment implied in
Rodwell’s translation.*

A somewhat similar ambivalence about copper can, however, be seen in the stories of the
City of Brass (or copper; Ar. madinat al-nuhds). The most embellished version of the story is
found in 19" century editions of The Thousand and One Nights (Kitab Alf Layla wa Layla) and
tells of an expedition commissioned by the Umayyad caliph ‘Abd al-Malik ibn Marwan to locate
a group of brass bottles in which King Solomon*® had imprisoned some rebellious jinn. Instead,
the expedition comes across the City of Brass, and upon scaling its walls — after several
unsuccessful attempts — finds the city full of gold, silver, and jewels, but its inhabitants all dead
(E12, Madinat al-Nuhas; Fudge 2006; Fudge 2012; Hamori 1971). The moral of the story is
spelled out in an inscription found by the party, “telling of how the rich city fell to famine and
drought, and all their wealth was for naught, as they starved to death, learning that all the worldly
glories, the wealth and the grandeur, will eventually go the way of dust and clay” (Fudge 2006:
91). Although this version of the story is quite late, traditions of a Madinat al-Nuhas date back at
least as early as the 9" century AD, with many of the elements already combined into similar
stories by the 10" century (E12, Madinat al-Nuhas; Fudge 2012: 267). On one hand, the moral
content of the story is relatively straightforward. Copper, or brass, is here linked with gold,

silver, jewels, etc. to represent earthly wealth. While the brass city and its riches are preserved,

38 The Rodwell translation is an interesting work in its own right, and it is difficult to resist the temptation to
speculate about what led Rodwell to this translation. On one hand, he cites parallels from Biblical literature, and
might have been working with these in mind. On the other, there is a certain satisfying parallel between his
translation of Sura 57:25 and Sura 2:219, which weighs the great sin of wine and gambling against their relatively
minor benefits. Also, the word translated as “strength,” “might,” or “power” (ba ’su) is very similar to another word
that appears in the Qur’an and is usually translated as “evil” (bi’sa).

39 As Fudge (2006: 99) notes, Islamic tradition associates Solomon with brass, €.g. the spring of brass or copper (Ar.
‘ayn al-qitr) described in Qur’an 34.12.
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its inhabitants are long dead. A connection can also be seen here to perceptions of exotic,
mineral-rich locales as also being in some ways dangerous. As another example, the West

African nation of the “L-x-d” are described in the 11"

century Book of Curiosities (Kitab
Ghara’ib al-funiin wa mulah al- ‘uyiin) as cannibals, but also in possession of gold in such a large
quantity that they use it as a building material (Rapoport and Savage-Smith 2014: 515). On the
other hand, brass serves here as a barrier, keeping the jinn in and the travelers out (Fudge 2006:
100; Fudge 2012: 268) — and as Hamori (£12, Madinat al-Nuhas) suggests, following Charles
Genequand (1992: 330), this has even earlier parallels in an early 8" century AD Greek account
of the story of Alexander and the gymnosophists, as well. But beyond this, “when the borders of
brass are breached, both jinn and men find appearances on the other side to be deceiving” (Fudge
2006: 100). Men are lured to their deaths by visions of women calling to them, the queen
Tadmura, although dead, appears beautiful, and the copper statues at her side are not lifeless
metal, but rather traps for those who disregard her written warning (Fudge 2006: 91).*° The same
tension can be found as early as the 10" century AD in the Rasa il Ikhwan al-Safa’ (Epistles of
the Brethren of Purity), where it is made more explicit: “if copper is founded, if Syrian glass is
thrown on it, and if it is thrown when it is warm ... into water, its resulting colour is similar to
the colour of gold; and when it is brought near to fire, it blackens, because fire is the judge
among mineral substances that decides between them according to the truth” (Ikhwan al-Safa’
2013: 264). I would argue that this aspect of the tradition — copper as misleading or obfuscating

— reflects another thread in Islamic thought concerning the ambiguous position of copper in

relation to wealth, or more specifically copper coinage in relation to silver and gold.

40 We could, as Fudge (2006: 101) does, take this a step farther and see the Madinat al-Nuhas story itself as in some
ways deceptive, or at least transformative, in the context of Islamic tradition, reimagining King Solomon as solely
righteous, rather than repentant, and Misa ibn Nusayr as a renunciate, rather than driven by greed.
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The late 14™-early 15" century Egyptian writer al-Magqrizi makes this point quite
forcefully in his Ighathat al-umma bi-kashf al-ghumma — Allouche translates this title as
“Helping the Community (or the Nation) by Examining the Causes of Its Distress” — written in
1405 and translated into English as Mamluk Economics (al-Magqrizi 1994). In this work, al-
Magqrizi posits that one of the root causes of the Egyptian financial crisis at the beginning of the
Burji Mamliik period was the increasing reliance on fuliis, or copper coins — a phenomenon that
has led quite a few scholars to refer to the period as an “Age of Copper,” though this term is
generally no longer used, as it is not particularly accurate (for a partial bibliography of the term,
see Bacharach 1976: 32, n. 1). The actual content of his claims regarding Mamliik monetary
policy will be examined in Section 3.6. Here, his claims are relevant primarily in that he does not
consider copper to be currency, as such (al-Maqrizi 1994: 80). He states this quite forcefully on
several occasions, noting that the reliance on copper coinage “is an innovation and a calamity of
recent origin. It has no root among any community that believes in a revealed religion, nor [does
it have] any legal foundation for its implementation” (al-Maqrizi 1994: 77, square brackets in
original) and arguing that “[i1]n Egypt, Syria, Arab and Persian Iraq, Persia, and Byzantium, in
early and recent times, the kings of these areas, because of their haughtiness and vehemence,
their desire to further their power, their blind ambition and megalomania, adopted copper and
minted a small quantity of it in small pieces for the purchase of insignificant goods™ (al-Magqrizi
1994: 68).

As Allouche (1994: 20) and Schultz (2003a: 177-178) note, al-Maqrizi’s opinions on
copper coins are likely an expression of his adherence to the Shafi‘t madhhab, which tended to

view commerce fairly restrictively.*! While the Hanafi madhhab could consider copper to be

41Tt is possible that al-Maqrizi’s objection to copper coins might be better read as a Hanafi concern about
“weighable” goods (Siegfried 2001: 323), which would exclude copper.
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money, “[i]n contrast, Shafi‘i denies that fals is money at all since it is not accepted by
everyone” (Siegfried 2001: 326). Although different madhahib varied in their views of copper
coinage, all to a greater or lesser extent view it as being different from gold and silver, and
indeed all viewed the question of whether and to what extent it was money as a legitimate one.
This reflects something of a class distinction in coinage between high-value currency — the gold
dinar and the silver dirham — and the petty currency of quotidian transactions — the copper fals
and the billon dirham aswad, or “black dirham” (Heidemann 2015: 48). This can also, in many
periods,** be conceived as coins whose intrinsic and face values are equal — in some madhahib
this is related to whether the coins are “weighables” (Ar. mawziindt), in the sense that they can
be exchanged based on the weight of the metal they contain (Siegfried 2001: 323) — i.e. gold
and silver coins, and those worth more in transactions than their intrinsic value, i.e. copper and
billon coins (Siegfried 2001: 326). In this context, it is interesting to note that the legal term for
the dirham aswad is dirham maghshiish, which Heidemann (2015: 49) translates as “alloyed
dirham” but in both Arabic and Persian has a literal meaning closer to “deceptive dirham.” While
these are, of course, elite concerns — the concerns of the ‘ulamda’ — they are nonetheless worth
understanding here, both because they are important to historical understandings of monetary
policy and because, as will be discussed in Section 3.6, al-Maqrizi’s work has been invoked by
some researchers in the context of Middle Islamic period copper production in Faynan.
Mining, Labor, and the Question of Slavery

Mining is often regarded in both archaeological and historical scholarship as a field
where slave labor would have been fairly common. This can be seen in the work of earlier
researchers, such as Glueck, who proposed the use of slave labor during the Iron Age at Khirbat

al-Nuhas (1935: 44: 28) and Timna Site 34 — what he calls “Kh. Mene‘lyyeh” — the so-called

42 The late 14" century will be discussed as an exception in Section 3.6.
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“Slaves’ Hill” (1935: 44), and noted historical references to Roman slave labor at Khirbat
Faynan (1935: 28, n. 61a). These same suggestions continue to appear in recent research, as well.
Yekutieli and Cohen-Sason (2010: 48), in a viewshed analysis aimed at cataloguing points from
which Timna Site 34 could be observed, refer to the Iron Age Timna Valley as “a landscape of
total control.” Yekutieli (2007: 77; Yekutieli and Cohen-Sason 2010: 55) has also suggested that
slaves would have made up the bulk of the workforce at the Roman period Nahal Zohar quarry,
southwest of the Dead Sea.

Likewise, Nol (2015: 58) suggests that Early Islamic miners in the southern ‘Araba were
either slaves or corvée laborers, perhaps connected to an Early Islamic system of forced labor
described by Hoyland (2006: 402). It is particularly interesting to note that the 7™ century monk,
Anastasius of Sinai, attests that “Cypriot prisoners worked in appalling conditions on public
estates” near the Dead Sea (Hoyland 1997: 100; see also Hoyland 2006: 402, n. 37), suggesting
that this system was in use, at least in the context of agricultural labor, in 7 century southern
Jordan — or southern Jund Dimashqg, in Umayyad administrative terms. Discussing Islamic
Africa, Alexander (2001: 48) posits, “While free men might take part in mining/quarrying,
especially in the eastern deserts for gold and precious stones, the bulk of the work was done by
chattel-slaves in both state enterprises and private ones,” but the only example he provides is
16™-19'" century Saharan salt extraction — primarily in modern Mali and Niger. There is,
however, earlier evidence for the use of slavery in mineral extraction in Saharan Africa. Al-
Qazwini, writing in the 13™ century, records salt and alum being mined by “the slaves of
Masiifa” at Taghara (Taghaza, Mali), although his description of the organization of labor at this
mine is not entirely clear, and suggests that slaves were responsible not only for mining, but also

that “[t]hey sell the salt, retain their expenses from the sale price, and pay over the remainder to
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their Masiifa masters” (Levtzion and Hopkins 1981: 178), a scenario that may not entirely
comfortably be classified as “slavery” for the modern observer. More interestingly, [bn Battiita,
writing in the 14 century, records copper being mined and smelted by both “male and female
[household] slaves (al- ‘abid wa- ‘I-khadam)” at Takkada, modern Azelik, Niger (Levtzion and
Hopkins 1981: 302).

While not suggesting that slavery played no role in ancient or Islamic mining, I would
suggest that its role has been overstated. At Timna Site 34, for example, Sapir-Hen and Ben-
Yosef (2014) use the faunal remains from the site to argue that the metallurgical workers
engaged in smelting on the hill in fact enjoyed relatively high social status. While suggesting that
slaves or other low-status laborers were likely engaged in mining (Sapir-Hen and Ben-Yosef
2014: 786), they nonetheless demonstrate that the status of laborers cannot necessarily be
assumed from the perceived difficulty or unpleasantness of the work, or from the physical
appearance of a site.

The Roman situation is somewhat more complicated. There is certainly historical
evidence that Roman mines and quarries were worked by prisoners — particularly Christians —
sentenced to damnatio ad metallum: condemnation to the mines (summarized in the specific
context of Phaino/Khirbat Faynan in Section 3.4; on the practice generally, see Gustafson 1994;
Gustafson 1997; Jones 1987; Millar 1984). While this form of labor was certainly used at Roman
mines, the extent to which it was in use is not entirely clear. Cuvigny and Wagner (1986: 64), for
example, argue that damnatio ad metallum is only rarely attested in Roman Egypt, and even then
primarily at one metallum: the Mons Porphyrites quarry. The substantial collection of ostraca
from Mons Claudianus reveals, instead, a situation where several classes of workers were hired

and paid wages to work in the quarries (Biilow-Jacobsen 2009, who also presents ostraca
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detailing the bureaucratic machinery required to administer the quarry; Cuvigny 1996; Cuvigny
2000). As at Iron Age Timna, faunal analyses suggest access to high-quality food among
quarriers at Mons Claudianus (van der Veen 1998).

In the Islamic context, it is likely that the role of slavery has been overestimated, as well.
In the context of ‘Iraq, van Bavel, et al. (2014: 271) argue that “freedom of labour probably
increased in the early Islamic period, even in the countryside.” Shatzmiller (1994: 38-39)
suggests the same thing for the central Islamic lands more generally, arguing that, by the Middle
Islamic period, the role of slavery in the Islamic world had decreased, and although present in the
workforce, this was limited primarily to “domestic and small manufacturing occupations.”*?
While slavery and forced labor are documented in, for example, the textile industry (Shatzmiller
1994: 244), the same does not seem to be true of mining, where the available historical sources
— e.g. al-Hamdan1’s account of silver mining in Khurasan and Yemen (Dunlop 1957: 41-43) —
indicate little division of labor and the active participation of local people as miners (Shatzmiller
1994: 175-176). This is particularly interesting in light of Fenoaltea’s (1984) model of slave
labor and efficiency, which “predicts that unfree labor will have a special advantage in [effort-
intensive activities such as mining]: that it will tend to appear there first and disappear from there
last, and tend to displace from there free labor that cannot be similarly driven.” The limited
evidence available, however, suggests that this model might not accurately predict the contexts
in which slavery was most common in the (particularly Middle) Islamic world. In his recent

analysis of sugar in the Islamic world, Sato (2015: 38) is, likewise, skeptical of the large role

assumed for slaves in the sugar industry, noting that “[t]he slaves of Islamic societies are mainly

43 This is not, however, to suggest that domestic slavery would have been uncommon, particularly among the
wealthy. The ubiquity of slaves in wealthy households is suggested by al-Ghuzili, who, in a late Mamliik-era poem,
states, ““The slave is he who has no slaves’ (al- ‘abd man la ‘abid lahu)” (Marmon 1999: 9).
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house slaves (‘abd, jariya) and military slaves (mamliik), rarely used for farming.”** All of this
highlights a broader issue with the evidence described above suggesting a broader role for
slavery in agriculture and mineral extraction: this evidence is either much earlier — primarily
from the first Aijr7 century — or primarily from accounts of travelers to West Aftrica. Both of
these contexts are rather different from Middle Islamic Bilad al-Sham. The geographic distance
is particularly worth noting. While it may be possible to read Ibn Battiita as representative of
broader Islamic perceptions of blackness and slavery (see Insoll 2003: 231-232; Sweet 1997:
147), it is not clear how far beyond Niger his description of the use of household slaves in
mining and smelting can be applied.

This brings up a question: by what archaeological correlates can free labor be
distinguished from slave labor? The viewshed analyses presented by Yekutieli (2007) and
Yekutieli and Cohen-Sason (2010) — drawing on Foucault’s (1977: 170-177, 195-230)
discussion of “hierarchical observation” and his analysis of Jeremy Bentham’s “Panopticon” —
cannot, without additional evidence, distinguish between these two possibilities. Friedman
(2010: 211) discusses this difficulty in her application of a similar analysis to the Roman
metallum at Phaino, noting that both slaves/convicts and wage laborers could have posed a
“threat of revolt.” A more basic economic concern is also at work here: assuming wage laborers
are paid for their time — e.g. by the day — a wage laborer “has every incentive to spare himself
at his employer’s expense, and will do so unless he is adequately supervised” (Fenoaltea 1975:

695). In this case, the degree and nature of surveillance can be used to determine the nature of

4 Segal (2001: 42-45) agrees, arguing that the late 9" century Zanj Rebellion — which he interprets as a slave revolt
— had made clear the dangers of using slave labor in plantation agriculture, though several points of clarification are
in order. First, the slaves involved in the Zanj Rebellion seem to have been employed in soil improvement, rather
than plantation agriculture as such (Sato 2015: 38; van Bavel, et al. 2014: 271). Second, it has been recognized by
scholars for several decades that the Zanj Rebellion was “not a slave rebellion in the strict sense of the word,” but
rather a somewhat more complex political-religious movement (Talhami 1977: 460). Nonetheless, the broader point
— that plantation slavery, while perhaps not unknown, was rare during the Middle Islamic period — is likely
correct.
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wage labor, in that, where individual workers’ contributions can be determined based solely on
their output, surveillance is often unnecessary, “but where many persons collaborate individual
contributions can be determined only from the input side, and supervision must be direct and
continuous” (Fenoaltea 1975: 696).* In the absence of additional evidence, then, analysis of
systems of surveillance cannot easily distinguish between slavery and wage labor.

Additional evidence is, unfortunately, difficult to find. For the Roman period, many of
the markers of slavery were ephemeral, e.g. scarring, branding, and tattooing (Gustafson 1997,
Jones 1987; Kamen 2010). The practices can be reconstructed from historical evidence, but do
not preserve to aid in the interpretation of archaeologically documented cases. Although rare, a
number of material correlates have, however, been suggested for Roman slavery. These
primarily take the form of inscriptions, including slave collars (see, e.g. Thurmond 1994) —
which seem to have replaced tattoos and brands in the Late Roman/Byzantine period (Kamen
2010: 101) — graffiti (Keegan 2013), tombstones (McKeown 2007: 11), and ostraca. These are
rare even during the Roman period, and inscriptions — beyond inscriptions on coins (see Section
7.1) or formulaic inscriptions on ceramics, primarily lamps (see Chapter 6, esp. Section 6.2) —
are unknown in Middle Islamic period Faynan. Indeed, for Islamic archaeology generally, Insoll
(1999: 158-159) suggests that the slave trade — like the trade in cloth, paper, perfume, and
spices — is “a profitable avenue of research . . . closed by the lack of evidence,” and Alexander

(2001: 44, 56) argues that finding archaeological correlates for slavery “remains one of the last

45 The same tension is noted by Orr (1996: 82) in the context of modern photocopier maintenance, where he argues
that customer satisfaction surveys represent a similar attempt at surveillance, of sorts, by managers who “need to
know and show to higher-level managers whether work is being done in an area where they cannot control the
worker’s knowledge or the worker’s schedule, and where there is no particular measurable output.” Ancient mining
is obviously different in its details — notably its spatial organization — but the comparison highlights the general
applicability of Fenoaltea’s (1975) observations.
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major field problems of the discipline” and refers specifically to “[i]ndustrial/mining
employment of slaves” as “[a]rchaeologically unrecognizable.”

A secondary problem in establishing correlates is determining exactly what it is that
slaves do. While al-Qazwin1’s account, described above, indicates a broader range of
responsibilities than a modern observer might expect for slaves, this is well within the realm of
what is known from both the well-documented Roman system, where slaves “accompanied their
owners on short jaunts and long journeys; others, on their own, ran errands, peddled goods,
managed businesses separated from their owners’ domestic or commercial establishments; some
acted as agents in the provinces” (Joshel 2013: 101), and from the Islamic system, where Ibn
Hajar, writing in the 15™ century, likewise records that the slaves of Karimi merchants “engaged
in long-distance trade on behalf of their masters” (Marmon 1999: 13). While Ibn Battiita’s
description of Niger indicates that ‘abid — generally interpreted as household slaves — could be
engaged in copper mining and smelting, it is also unclear, as noted above, to what extent this is
relevant to a region as far away as Bilad al-Sham. Without historical evidence, it is difficult to
determine the range of activities slaves would have been engaged in.

While faunal analyses, such as those conducted at Timna 34 (Sapir-Hen and Ben-Y osef
2014) and Mons Claudianus (van der Veen 1998), are a promising avenue, they tend to be better
correlates of status than of slavery, as such. In other words, finding evidence that smelters were
given high-quality cuts of meat suggests that they were not slaves, but if evidence were found,
for example, that miners were given low-quality cuts of meat, this would demonstrate a lower
status, but slavery would be only one of several possible interpretations. As such, Alexander
(2001) is, unfortunately, probably correct that the use of slave labor in mining and metallurgy is

not archaeologically distinguishable from the use of low-status wage labor. With this in mind,
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however, I will, in Chapter 10, consider several possible scenarios concerning the status of
miners and other metallurgical laborers in Middle Islamic period Faynan.
3.4. Faynan at the End of Antiquity

The Byzantine period in Faynan is marked by an unfortunate contradiction. On one hand,
almost all of the known historical references to Faynan — and the only references to copper
production there — date to this period. On the other, these sources are not concerned with many
of the questions archaeologists would like to ask, but rather are interested in the hagiography of
the martyrs condemned to die in the Roman metallum at Phaino*® (Knauf and Lenzen 1987: 83;
see also Chapter 1). One of the most important questions these sources leave unanswered is how
long into the Byzantine period copper was produced at Khirbat Faynan.

There are almost as many opinions on this issue as there are scholars who have worked in
Faynan, but broadly these can be seen as belonging to one of two camps. Researchers from the
DBM have argued that copper production continued through the 5 century, at the latest, while
those associated with the WFLS argue for continuous copper production throughout the
Byzantine period. Below, I summarize these views and provide an overview of the state of the
evidence prior to the work I report in this dissertation.

The German View

The most extreme view on the DBM side was presented by Gerd Weisgerber (2006), in a

paper published four years before his death in 2010. For Weisgerber (2006: 25), copper

production is “not attested” at Khirbat Faynan after the Late Roman period, though the town of

46 The town is known by several names in Byzantine sources. Kind et al. (2005: 169) provide a list of the Greek and
Latin names used by Eusebius and Jerome, respectively: in Greek, Faino (Phaino) and Fainon, and in Latin, Fenon,
Faenon, and Faeno. Freeman-Grenville (2003) occasionally translates Jerome as using the name “Faenum,” but this
form is not present in the original Latin given by Klostermann ([1904] 1966). Eusebius calls the town Phainon
(®awvadv), which Jerome translates into Latin as Faeno (Klostermann [1904] 1966: 114-115), and renders the
Biblical name as Phinon (®wmv), which Jerome translates into Latin as Fenon (Klostermann [1904] 1966: 168-169).
Najjar and Levy (2011: 32) note several additional ancient names. Here I follow most recent scholarship in referring
to the town by the Greek name, Phaino, for both the Roman and Byzantine periods.
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Phaino held some religious importance in the early Byzantine period. Following 500 AD, Phaino
lost any importance it might have had, and was ultimately destroyed in an earthquake in either
502 or 551 AD — or perhaps abandoned due to an outbreak of the plague in 541 AD — not to be
occupied again until the 13 century (Weisgerber 2006: 25).

There are several problems with Weisgerber’s view. First, the suggestion that copper
production is “not attested” in the Byzantine period at Khirbat Faynan is curious, considering the
historical evidence. The Onomasticon of Eusebius of Caesarea, primarily concerned with the fate
of Christian martyrs at Faynan, notes only that Phinon “is the same as the Phainon where the
copper mines are, lying between the city of Petra and Zoor [Zoara, in modern Ghawr al-Safi],”
but Jerome’s Latin translation of the work, dated to ca. 390 AD, adds that “[i]t was formerly a
city of the princes of Edom, but now a little village in the desert, where copper mines are dug by
those condemned to hard labour” (Freeman-Grenville 2003: 93).#7 This seems to indicate that
copper production continued at Phaino at least into the late 4" century AD, although perhaps not
beyond that.

Second, what is meant by “the town ceased to be important” (Weisgerber 2006: 25) after
500 AD is not entirely clear,*® but it is difficult to make this case. Certainly Phaino continued to
be a bishopric after 500 AD, as a bishop of Phaino was present at a synod in 536 AD (Mattingly,
et al. 2007b: 333; Millar 2008: 79). If nothing else, this suggests that the town maintained its

religious importance well into the 6™ century.

47 Jerome’s original Latin reads, “fuit autem quondam ciuitas principium Edom, nunc uiculus in deserto, ubi aeris
metalla damnatorum suppliciis effodiuntur inter ciuitatem Petram et Zoaram, de quo et supra diximus” (Klostermann
[1904] 1966: 169).

48 ] have noted elsewhere (Jones, et al. 2012) that Weisgerber (2006) is perhaps too dismissive of post-Roman
settlement at Khirbat Faynan. This is, as [ will argue later, certainly true of Middle Islamic copper production there,
but also seems to be true of the Byzantine period settlement.
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Third, Weisgerber’s proposed model of the town’s abandonment in the early to mid-6™
century due to earthquakes or plague is not tenable. As Whitcomb (1988c) has argued about the
747/8 AD earthquake at Khirbat al-Mafjar, this is at best an oversimplification of a more
complicated scenario. To begin with, it is highly unlikely that the earthquake of 502 AD caused
damage near Faynan. Russell (1985) notes that this earthquake “affected regions as far south as
Ptolemais [modern Acre/‘Akko],” more than 250 km north of Faynan. There is no reason to
think that it caused damage in southern Jordan. The earthquake of 551 AD is a slightly stronger
possibility. Although evidence of this earthquake was not found at Aila/al-‘Aqaba (Thomas, et
al. 2007), it is commonly regarded as the earthquake that destroyed Petra (Haynes, et al. 2006:
427; Russell 1985: 45), although this too is incorrect (see Section 8.2). Unfortunately, it cannot
be the earthquake that destroyed the “monastery” at Khirbat Faynan. Weisgerber (2006: 25-26)
argues that the monastery was destroyed in a 6 century earthquake, but it is not entirely clear
how he arrives at this date, although he does refer to the numismatic data published by Kind, et
al. (2005). He does not, however, consider the dedicatory inscription found in the monastery in
the early 20" century, which dates its construction — or, perhaps, reconstruction — to 587/8 AD
(Alt 1935: 65; Sartre 1993: 146)*. There is no reason to doubt the authenticity of this
inscription, and until the monastery is excavated it remains the best piece of evidence for dating
this structure. It is entirely possible that Weisgerber is correct in suggesting that the monastery
was destroyed by an earthquake, but there are many earthquakes post-dating the 6™ century that
could be to blame (for these, see Ambraseys, et al. 1994; Ambraseys 2009; Haynes, et al. 2006;

Russell 1985; Thomas, et al. 2007). Rucker and Niemi (2010; see also Ambraseys 2009: 216-

4 Sartre (1993: 146) and Meimaris and Kritikakou-Nikolaropoulou (2008: 160-161), in their more recent analyses,
argue that Alt’s dating is correct, but note that the inscription might also be read 580/1 or 584/5. This uncertainty, of
course, does not affect my key argument; no possible reading of this inscription places the (re)construction of the
“monastery” earlier than the late 6th century.
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217) also suggest that an earthquake around 597 AD may have been responsible for some of the
destructions in southern and central Jordan previously attributed to the 551 AD earthquake. The
reference on a tombstone found at the WF3 South Cemetery to 592 AD being “the year during
which the people were crying for food (starving), and one-third of the population (or mankind)
died” (Meimaris and Kritikakou-Nikolaropoulou 2008: 147) may be relevant to this earthquake,
as the disaster in question is not specified, but Meimaris and Kritikakou-Nikolaropoulou (2008:
149) instead interpret this as a reference to an outbreak of plague documented in Antioch in the
same year. It may also be the case, then, that the monastery was only in use for a very short time
before being destroyed in this earthquake, or that it was damaged in this earthquake and either
rebuilt or used in a reduced form. This argument is, nonetheless, tangential to my main point
here. Some damage from a mid- to late 6 century earthquake is evident at Khirbat Faynan (see
Section 5.3.1), but it is now certain that the site was occupied long after this (see Section 5.3.2).
More reasonable scenarios in this camp have been put forward by Kind, et al. (2005) and
Hauptmann (2007). Kind, et al. (2005: 192) argue that copper production stopped, or at least
scaled down considerably, between 360 and 370 AD, due primarily to the withdrawal of a
military garrison from Phaino. This military garrison is not documented historically, and they
argue for its establishment at about 312 AD based on the large number of coins found at Khirbat
Faynan dating to this period (Kind, et al. 2005: 189). This could, hypothetically, be linked to the
early 4" century military reorganization evident in southern Wadi ‘Araba (see Section 8.2), but it
is important to keep the lack of evidence for this garrison in mind, particularly given the issues
with the collection strategy of this survey (see note 29, below). Likewise, their argument for its
withdrawal around 363 AD is based primarily on a lack of coins found at Khirbat Faynan dating

to the period 364-378 AD, compared to the preceding and following periods (Kind, et al. 2005:
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187).%° They also suggest that the earthquake of 363 AD — which did cause damage in Petra
(Russell 1985: 42) — may have caused mines to collapse near Khirbat Faynan, and that this may
explain Jerome’s addition to his translation of the Onomasticon of a line noting that “the copper
mine at Faenum” had “collapsed in our time” (Freeman-Grenville 2003: 64).°! They argue,
however, that the withdrawal of the garrison, and not this earthquake, was the reason copper
production ceased (Kind, et al. 2005: 192).>

Hauptmann’s (2007) argument is slightly more cautious, but similar. He generally agrees
with Kind, et al. (2005) that a garrison was established at Phaino around 312 AD, and suggests
that “[t]he role of Faynan as one of the large copper production centers in the Southern Levant is
generally finished by the end of the 5th century CE” (Hauptmann 2007: 156). While not
repeating exactly Kind, et al.’s (2005) argument regarding coin frequencies, this date does seem
to be based on the same numismatic evidence, which shows a sharp decrease beginning in
roughly 420 AD (Hauptmann 2007: 155). Importantly, both Hauptmann’s (2007) and Kind, et
al.’s (2005) scenarios leave room for some continuity of copper production, on a reduced scale,
after Phaino had ceased to be primarily a center of copper production.

Eliminating the arguments that are clearly incorrect, a combined German view could be
stated as follows. The peak of copper production at Phaino occurred in the 2"-4" centuries AD,

though this was probably severely disrupted by the earthquake of 363, which caused, at the least,

30T have critiqued the methodology of this numismatic survey several times (Jones, et al. 2012: 88, n. 13; Jones, et
al. 2014: 183), but it is worth repeating that argument here. While some of the coins described by Kind, et al. (2005)
were found during surveys, the majority were purchased from local Bedouin. It is often not possible, based on the
published evidence, to tell which coins were purchased and which were surface collected by their team. They trust
that the Bedouin who sold them these coins were honest about where they were found, and argue that they had no
reason to lie, but at best this calls into question the reliability of their sample.

5! In the original Latin, Jerome gives the translation, “sed et metallo aeris Faeno and adds, “quod nostro tempore
corruit” (Klostermann [1904] 1966: 115). This is, as Kind, et al. (2005) argue, very likely a reference to damage
caused by the earthquake of 363.

52 Mattingly, et al. (2007b: 333) argue that Kind, et al. (2005) place too much emphasis on this line from Jerome,
noting that the coin evidence might also suggest a recovery in the last decade of the 4th century. Their interpretation
of Jerome may be part of why Kind, et al. (2005) do not see copper production resuming at the end of the 4th
century, but it is also important to note that they specifically reject this as a primary reason.
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a major collapse in the mines. The industry itself may have survived this event at a reduced
scale, but during the late 4™ and 5" centuries, copper production — and imperial investment in
Faynan more generally — was scaled back, and it is likely that copper production had entirely
ceased by the end of the 5" century. Phaino continued to be important for religious reasons into
the 6 century, though what happened after this is uncertain, at least until the resumption of
copper production in the 12" century.
The British View

British researchers tend to interpret Byzantine Faynan rather differently. Mattingly, et al.
(2007b: 333) argue that settlement at Khirbat Faynan must have continued into the 7 century,
pointing out that Phaino is listed in both the mid-6™ century Synecdemus of Hierocles (1893: 43)
and George of Cyprus’s (1890: 54, 205) early 7™ century Descriptio Orbis Romani. This is
certainly true, and ELRAP excavations in Khirbat Faynan Area 18, discussed later in this
dissertation (Section 5.3.2), confirm that Phaino was occupied into and past the 7™ century. It is
unfortunate, however, that these sources give no information useful for reconstructing the social
or economic conditions at Phaino in the Late Byzantine period. Indeed, these sources give us no
indication that their authors knew anything about Phaino other than its name and, broadly, its
location relative to other places. Nonetheless, that settlement at Phaino — regardless of the
nature of this settlement — continued into the 7" century should probably, at this point, be taken
as a given.

Although mining appears to have gone into decline throughout the Roman Empire
beginning in the 3™ century (Mattingly 2011: 170-171), the British view sees settlement at
Phaino as being more dependent on mining than the German view. In their final report of the

WFLS, Mattingly, et al. (2007b: 333) argue that the German dates for the end of copper
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production are likely too early, but also admit that “at present we cannot with any certainty
pinpoint the end of copper production.” In other venues, however, researchers associated with
the WFLS have made bolder assertions. Mattingly (2011: 191-192), for example, has suggested
that during the Byzantine period, Phaino’s Christian community “almost certainly continued to
work as free labor in the mines,” and he implies that this situation may have continued into the
late 6 century. Friedman (2008: 54-55; see also Friedman 2013b) argues that, although copper
production went into “slow decline” in the 5% century, it likely continued into the 6™, and Phaino
may have continued to be an imperial metallum until the decline of the region as a whole in the
mid- to late 6™ century, as argued by Fiema (1992) and described in Section 3.5.

Direct evidence of copper production into the 6 century, however, is lacking. As
previously stated, the only slag mound dating to the Roman and Byzantine periods at Khirbat
Faynan is Faynan 1, the large mound directly south of Khirbat Faynan on the southern bank of
Wadi Faynan/Wadt al-Ghuwayr. Radiocarbon samples collected by the DBM and reported by
Hauptmann (2007: 89) suggest that the Faynan 1 slag mound was in use between ca. 100 BC
and 320 AD (see Fig. 3.7 and Table 4.1). Even considering the 2-sigma ranges, there is no
evidence for any date later than the first half of the 4™ century AD, which is in line with all but
the most extreme formulations of the German view. Allowing, as Hauptmann (2007: 155) does,
an error of up to 100 years for old wood, or as Ben-Yosef, et al. (2012: 63) do, an error of up to
160 years in the case of acacia,> this might be read as evidence of copper smelting into perhaps

the late 5™ century, but probably no later. It is clear from the existing dates, however, that there

33 Hauptmann (2007: 89) cites Steinhof’s 1994 Diplomarbeit (master’s thesis) as the source of these dates.
Unfortunately, I have not been able to locate a copy of this thesis, which is surprising, given how commonly it is
cited by researchers working in Faynan. I rely here on the secondary report of these dates given by Hauptmann
(2007: 89), with minor corrections, as noted in Table 4.1.

54 The charcoal assemblage published by the DBM for the Faynan 1 slag mound (Baierle, et al. 1989: 216, Table
24.1) consists primarily of the relatively short-lived species Haloxylon persicum/white saxaul (68.9% by weight)
and Retama raetam/white broom (14.3% by weight), but acacia is also present (12.1% by weight). Hauptmann
(2007: 89), unfortunately, does not provide species identifications for the radiocarbon samples.
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is substantial horizontal variation in the slag mound, and the DBM probes do not provide a
complete picture of this. Unfortunately, for the present it is the most complete picture available,
and this situation is unlikely to be resolved. The top of the Faynan 1 slag mound was bulldozed
by the Rashayda tourism cooperative at some point between the 2009 and 2011 ELRAP field
seasons, likely in early 2011, to level the mound for the construction of a tourist camp (Fig. 3.8;
Burtenshaw 2013: 256). While the bottom portion of the slag mound is relatively undisturbed,
much evidence for the later phases was in the bulldozed portion. Nonetheless, future work should
investigate the possibility that the bulldozing exposed sections that would provide a good

radiocarbon sequence for the mound.
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Figure 3.7: Calibrated radiocarbon dates from DBM probe in the Faynan 1 slag mound. (Data from Hauptmann
[2007: 89], calibrated to IntCal 13 [Reimer, et al. 2013] using OxCal 4.2 [Bronk Ramsey 2009].)
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Figure 3.8: Oblique aerial photo of the Faynan 1 slag mound in late 2011, showing the bulldozed platform and
tourist camp. (Photo: Craig Smitheram, courtesy UC San Diego LCAL.)

Claims for copper production continuing into the later Byzantine period, then, rely out of
necessity on indirect evidence. Friedman (2008: 55) notes that the WFLS surveyed four mines
where Late Byzantine pottery was identified, and to this could be added three additional slag
mounds/scatters (Table 3.1; data from Mattingly, et al. 2007a). Dating mines, and even
metallurgical sites, on the basis of surface pottery is not always totally straightforward, however,
as it is difficult to demonstrate that the site was used for the same purpose in each period
represented in the surface pottery. As an example, the ELRAP survey of Wadi al-Jariya found
pottery dating to the Late Islamic II at several mines (Jones, et al. 2012: 74-79; see also Knabb,
et al. 2014: Table 7.3). This does not, however, indicate Ottoman exploitation of the copper
resources of Faynan, but the reuse of these areas as campsites. The presence of Late Byzantine
sherds at a mine, therefore, is not a clear indication of Late Byzantine period mining, especially
in the absence of direct evidence for Late Byzantine smelting. All seven of the sites listed in
Table 3.1 also produced evidence for occupation in periods for which copper production is
otherwise known in Faynan, and of these WF891, a slag mound, and WF1511, a possible ore-
processing site, both seem to date primarily to the Iron Age. The most intriguing of these seven
is WF1315, a small slag mound that yielded primarily “Classical” material, as well as five sherds

dating to the Byzantine period or later and two that were dated to the Early Islamic period
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(Mattingly, et al. 2007a: 699). While this mound may provide direct evidence for small-scale
smelting in the Late Byzantine and Early Islamic periods, more investigation is necessary to

demonstrate that smelting was not limited to earlier in the Classical periods.

Table 3.1: Metallurgical sites recorded by the WFLS that yielded Late Byzantine or Early Islamic period sherds.
Data: (Mattingly, et al. 2007a).

Site Date Other Dates Type

Number

WF1315 Byz+, Elsl Undistinguished Classical, Late Roman Slag mound

WF1420 Late Byz+, Early Bronze I, Iron Age, undistinguished Mine tailings
Byz+ Classical

WF1461 Late Byz+, Undistinguished Classical, Late Roman Mine shaft
Byz+

WF1464 Late Byz+, Undistinguished Classical, Nab., Ott. Slag scatter (crushing?)
Byz+

WF1478 Late Byz+ Early Bronze, undistinguished Classical Mine shaft

WF1511 Late Byz+ Iron Age (primary) Mine tailings (ore

processing?)
WF891 Late Byz+ Early Bronze I, Iron Age (primary), Nab., Byz., Slag mound
Ott.

Mattingly, et al. (2007b: 333) argue, additionally, that “[a] large number of the skeletons
from the fourth- to seventh-century South Cemetery had very high levels of heavy metals in their
bones, suggesting continuing smelting activity and heavy pollution.” This statement relies on the
work of Grattan, et al. (2002) — who, it should be noted, do not actually claim that their results
are evidence of Late Byzantine copper production — and there are several reasons to be
skeptical of this claim.

First, the date of the Faynan South Cemetery is not actually very secure. The excavators
note that crosses inscribed on some of the grave markers “effectively date a part of the site to the
Late Roman-Byzantine period (A.D. 106-634)” (Findlater, et al. 1998: 69), but suggest a
primarily Late Roman-Early Byzantine date, based on the fact that many of the 184 tombstones
inscribed with crosses seem relatively early, and some bear crosses disguised as other symbols

(Findlater, et al. 1998: 71, 80). In their conclusion, they clarify that they believe the excavated
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material in fact places the use of the cemetery in the mid-5" to 6 centuries (Findlater, et al.
1998: 82), which to an extent contradicts the dating discussed elsewhere in the paper, but as will
be discussed below, datable material was recovered from a relatively small number of tombs.
Although the disguised crosses, in particular, might suggest an early date, it is worth noting that
the presence of Christian burials does not necessarily indicate that the cemetery went out of use
before 634 AD. Evidence for the presence of Christian communities well into the Early Islamic
period is increasingly common in southern Jordan (‘Amr, et al. 2000; Fiema and Frosén 2008;
Politis 2012b; Schick 1995) — and, indeed, the entire southern Levant. As I will argue in
Chapters 9 and 10, the Christian community of Phaino survived beyond this date.

The excavators also note the presence of five inscriptions that they argue place the
cemetery in the Early Byzantine period (Findlater, et al. 1998: 80), in particular the tombstone of
“Stephanos,” dated by Alt (1935: 70) and Sartre (1993: 144) to 455 AD. Meimaris and
Kritikakou-Nikolaropoulou (2008: 147-150), working with the tombstone after its recovery and
cleaning during the South Cemetery excavations, were able to better read the difficult parts of the
inscription, and instead read the date as 592 AD, which they argue also better fits the
paleography and content of the inscription. Of the 10 tombstones from the South Cemetery that
they transcribed, Meimaris and Kritikakou-Nikolaropoulou (2008: 147-158) place three in 592
AD, four more broadly in the 6™ century, one in the 5"-6™ centuries, and two in the 5" century.
Although some of these dates are not entirely certain, it is noteworthy that few of the inscribed
South Cemetery tombstones date to the Early Byzantine period. Dating evidence from the burials
themselves was, unfortunately, rare. Only two of the 45 excavated graves (<5%) — Graves 105
and 107 — produced datable artifacts, and these place them in the 5"-6™ and 6""-7™ centuries

AD, respectively (Findlater, et al. 1998: 78-79).

104



As the discussion above indicates, the late dates for the South Cemetery are more secure
than the early ones, but this does not mean that Mattingly, et al. (2007b: 333) are correct to argue
that Grattan, et al.’s (2002) work supports a late date for copper smelting at Phaino. Datable
tombs account for a very small percentage of the known tombs, and only the earlier of the two
graves bearing grave goods — Grave 105 — was analyzed by Grattan, et al. (2002).> Beyond
this, only 184 of the 1200 grave markers (ca. 15%) were inscribed with crosses, and only ten
Greek inscriptions (<1%) were found. Only five of the excavated graves had inscribed grave
markers (Findlater, et al. 1998: 80), and it is not clear from the report which graves these are or
what type of inscription the markers bore. Without a more detailed publication, it is not possible
to evaluate the specific dates of the tombs analyzed by Grattan, et al. (2002). The same is also
true of Abu Karaki’s (2000: 90) master’s thesis, in which she posits a “high incidence of
osteoarthritis and other vertebral pathologies™ perhaps indicative of mining in the South
Cemetery population, but provides only summary data for these analyses, with no information
about their archaeological context. While some evidence does point to a later date for the South
Cemetery, this is not universally the case, and indeed at least some of the grave markers point to
a 3" or early 4™ century date (Findlater, et al. 1998: 80). This is, then, at best tenuous evidence
for Late Byzantine copper production.

Beyond this, it is also worth noting briefly the possibility that the results published by
Grattan, et al. (2002) are partially due to post-depositional contamination. Diagenetic uptake of
pollutants had already been recognized as a problem by the time of their study, most notably by
Pike and Richards (2002), who discuss the problem of diagenetic uptake of arsenic in Oakberg,

et al.’s (2000) study of Chalcolithic skeletal material from Shigmim. Grattan, et al. (2002: 302-

35 One might argue that Grave 107, a relatively richly adorned female burial, was perhaps thought to be self-
evidently not a smelter’s burial, except that these things are also true of Grave 105 (Findlater, et al. 1998: 74-78).
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303) were aware of these issues, and address them in their discussion of their results, noting
primarily that the concentrations they observed in their skeletal material were quite high
compared to the surrounding soil. However, in a recent pollution study of Iron Age skeletal
material from the Wadt Fidan 40 cemetery, Beherec, et al. (2016: 72) argue that the strategies
employed by Grattan, et al. “are an insufficient control for measuring diagenetic uptake” and
propose a different set of controls, which allowed them to identify and separate pollution from
diagenesis and exposure to pollutants during life in their sample, which initially looked similar to
Grattan, et al.’s. In sum, neither the dating of the graves nor the pollution data itself is presently
secure enough to provide evidence for Late Byzantine copper smelting in Faynan.

The last source of indirect evidence for Late Byzantine copper smelting comes from a
feature adjacent to Khirbat Faynan identified as a “barrage,” WFLS site WF5512/5502. Grattan,
et al. (2007: 95, Table 4, 97) published a radiocarbon sample from the polluted “Lithofacies 4”
dating to 398-534 AD (Beta-203399; see Table 4.1), and Friedman (2008: 55) argued that, as the
sample was taken at a depth of 1.74-1.76 m, but the sediment continued to be polluted up to 1.65
m, this likely suggests that large-scale smelting continued into the 6 century. More recently,
Grattan, et al. (2013: 3836, 3851) have revised this proposal, arguing that the end of large-scale
copper metallurgy should instead be placed at 1.57 m, which they argue should date to roughly
the mid-7" century AD. This is an interesting proposal, but it is worth considering that the
formation processes of hydraulic features like the barrage are complex — arguably even more
complex than those seen in slag mounds — and that several assumptions involved in taking this
as evidence of Late Byzantine smelting, including a constant rate of deposition and lack of
mixing, are not particularly safe. It is also important to note that the barrage probes have

produced other evidence that is difficult to reconcile with our knowledge of settlement in the

106



Faynan region, for example “Lithofacies 6,” which has been dated on the basis of a radiocarbon
sample to the Middle Bronze Age II (Grattan, et al. 2007: 95, Table 4; and discussion in Grattan,
et al. 2013), a period for which no other evidence of settlement of any kind has been found in the
entire Faynan region.

In sum, the British view, unlike the German view, sees both settlement and large-scale
copper production at Phaino continuing into the 7" century AD. There is some disagreement
within the British view about specific details — e.g. when Phaino ceased to operate as a state-run
metallum — but most would agree, at least, on this basic chronology. While evidence for the
continuity of settlement is quite strong — indeed, the British view tends to understate this
continuity — evidence for Late Byzantine copper smelting relies on indirect evidence, primarily
from paleoenvironmental/pollution studies.

Reconciling the Views

Overall, the evidence presented here suggests that a middle ground between these two
views is likely correct — and evidence presented later in this dissertation (see Section 5.3, in
particular) will reinforce this. The British view, as noted here, likely overstates the degree to
which copper production continued into the Late Byzantine period. On this point, the German
view is likely correct that copper production on a large scale had ceased by the end of the 5%
century, if not earlier. The British view, however, is correct in noting that Phaino certainly
continued to be occupied into the 7™ century AD. Here, however, the British view runs into the
opposite problem, which is that an end of settlement at Phaino in the 7" century is unlikely, and
rather too early. The view of Newson, et al. (2007b: 363), for example, that the Early Islamic
period was characterized by “the use of the valley [Wadi Faynan] by pastoral groups, leaving

behind a materially-impoverished and vestigial archaeological record” does not exactly mesh
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with the material collected by the WFLS, which includes, among other things, Early Islamic II
splash-glazed ceramics (Adams, et al. 2007: 809-810, Fig. A5.53, no. 901). Instead, this
proposed shift seems to reflect an unfortunate reliance on outdated models of the Islamic
conquest, which see the mid-7™ century as a period of dramatic change and decline (on these, see
Silberman 2001). The goal of the next section (Section 3.5) is to summarize current models of
the Islamic conquest and Early Islamic period, and to relate these to southern Jordan in general,
and Faynan in particular.
3.5. The Early Islamic Period in the Southern ‘Araba

No compelling evidence has been found for copper production in Faynan during the
Early Islamic period. Although Whitcomb (2006b: 242) suggested that hinterland settlements of
the city of Zughar (modern Ghawr al-Safi, on the southeastern side of the Dead Sea) likely
formed a system similar to the one in the southern ‘Araba described below, it does not seem that
this included Faynan. The brief references to Early Islamic period copper production in Faynan
that do exist in the scholarly literature are, on closer scrutiny, not convincing. Weisgerber’s
(2006: 25) reference to an Early Islamic smelting site “on the eastern side of the Arabah north of
Feinan,” for example, is a typographic or editorial error. This should almost certainly have read
“north of ‘Aqaba,” and the site in question is, in fact, Khirbat al-Mana‘iyya, an Early Islamic
period smelting site test excavated by ELRAP and reported in Section 4.3 of this dissertation.>®
This is not to suggest, however, a general lack of settlement in Faynan during the Early Islamic
period. ELRAP excavations and surveys have produced evidence for settlement during this
period (summarized in Chapter 5), which allows the nature of this settlement to be reconstructed,

albeit in an admittedly still-fragmentary way (see Chapters 8-10). The purpose of this section,

56 T am indebted to Prof. Ricardo Eichmann, Ingolf Loffler, and Prof. Andreas Hauptmann for their assistance in
resolving this error.
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however, is to summarize the state of research on the economic impacts of the Islamic conquest.
In particular, I will propose a model for the shifting economic geography of southern Jordan
between the 6™ and 10" centuries AD, which will later be expanded using new data (see Chapter
5).
Models of the Islamic Conquest of Byzantine Palestine and Arabia

The effects of the Islamic conquests — or, following Hoyland (2015: 5), the Arab
conquests — were, as one would expect, both far-ranging and multifaceted. In the context of
Faynan, I am concerned primarily with the political-economic impacts of the conquest, and in a
secondary way with its religious impacts. Of somewhat less concern is the nature of the conquest
itself, although this has been a focus of Islamic historians and archaeologists. This debate has
revolved in many ways around the use of violence by the Islamic/Arab armies, with proposals
ranging from the image of “thundering hordes” responsible for virtually every early 7" century
destruction level known archaeologically (for a summary of these, see Silberman 2001) to the
peaceful “invisible conquest” suggested by Pentz (1992). It is difficult to address the issue of the
violence of the conquest with archaeological evidence. Large earthquakes struck the southern
Levant in 551, 633, and 659 AD, and Russell (1985: 51) argues that these destruction levels have
likely been attributed to the Persian and Islamic conquests, noting that “[g]iven the geographic
extent and general depositional magnitude of these destructions, it would seem that both the
Persian army and the forces of Islam invaded Byzantine Palestine and Arabia with bulldozers
and destruction balls on wrecking cranes” (see also Whitcomb 1995: 488). The opposite caveat is
also important, however. Hoyland (2015: 259, n. 40) points out that the nature of the fighting that
would have occurred during the Islamic conquest — primarily “field battles, rather than sieges”

— does not generally leave an archaeological signature, and indeed is absent in the case of other
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archaeologically-documented conquests, e.g. the Vandal invasion of North Africa. On a smaller
scale, Avni (2014: 318) compares the Islamic conquest to the conquest of Jerusalem during the
First Crusade; the Crusader presence in Jerusalem is visible archaeologically, but this specific
event is not. Hoyland’s (2015: 63-65) middle-ground proposal seems preferable here: the Islamic
conquests were likely neither unexpectedly peaceful nor violent, but probably typical both of
Late Antique warfare in general, and of the attempts by a number of Arab (and other) groups to
exploit weaknesses at the margins of the Byzantine and Sassanian Empires, specifically.

As argued by Jones, et al. (2014: 178-179), this is unlikely to be relevant in the case of
Faynan, as it is unlikely that, by the early 7" century, Phaino was important enough to have
attracted the attention of the Islamic armies. While al-Tabar1 (1993: 107-108) describes a stop by
‘Amr ibn al-‘As at a place called Ghamr al-‘Arabat — which should probably be identified with
al-Ghamr/Tzofar on the modern Jordan-Israel border (see Fig. 3.9) — Donner (1981: 115-116)
suggests that ‘Amr’s army stopped here on their way to the Negev to gain control over pastoral
groups in that region. This stop placed ‘Amr’s army within 30 km of Phaino — with the
Buwayrda springs as a convenient stopping point roughly halfway between the two>” — but
there is no historical indication that ‘Amr actually went to Phaino. As such, the fate of Phaino as

a town and Faynan as a region must instead be related to broader trends.

57 Field analysis (my own) of ceramics collected during Kyle Knabb’s currently unpublished 2011 survey of the
Buwayrda springs indicates the presence of 6"-8" century forms — including Fine Byzantine Ware 1A (see
Magness 1993: 193-194) — suggesting occupation at the springs around the time of the conquest. Whether this was
sedentary or pastoral occupation is unclear, however, and this awaits further analysis of the material from this
survey.
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Figure 3.9: Selected Late Byzantine-Early Islamic sites in the central Wadi ‘Araba. (Basemap: Esri, DigitalGlobe,
GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community.)
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The key debate about the economic impacts of the Islamic conquest concerns the cities,
primarily those to the north of Palaestina Tertia. As before, the “traditional” scholarly views of
this are primarily negative, and see the violence of the Islamic conquest bringing with it “a
period of significant decline in the form of the city, the economy, and settlement in general”
(Jones, et al. 2014: 180; on these views, see Silberman 2001; Walmsley 2007a: 21-24). A now-
classic revision of this view was offered by Hugh Kennedy (1985), who argued — primarily on
the basis of data from modern northern Jordan (Byzantine Arabia) and Syria (Byzantine
Phoenice Libanensis and Syria)’® — that the decline of the Classical city, or polis, began in the
6" century or earlier, and the transition to the “Islamic city,” or madina, was already well
underway by the time of the Islamic conquest. Although rarely noted, he also offers a critical
caveat to his thesis:

It should not be imagined that the process of decay of the classical street plan and

monumental buildings necessarily meant that the city was less vital or thriving. . .

. the intrusion of new building into the open spaces of antiquity after the Islamic

conquest may actually indicate increased urban commercial activity and pressure

on land in the city centre. (Kennedy 1985: 27)

This in many ways anticipates several reevaluations of his thesis in the last decade, which have
primarily argued that the changes in cities described by Kennedy should indeed be attributed to
increasing industrial and commercial activity, rather than decline (Avni 2011b; Avni 2014;
Walmsley 2007a: 31-47).

Avni (2011b), in fact, argues that “decline” of settlement in a general sense began only in

the 9™ century AD,> and even then this varied regionally, as Tabariyya/Tiberias was a larger city

in the 10" century than it had been during the Byzantine period (Avni 2011b: 308). This

¥ More recently, he has expanded this analysis to the cities of the Sasanian Empire, noting, however, that these were
very different from Byzantine cities in the early 7 century (Kennedy 2006).
> Magness (2003), likewise, argues for a late gihgth century decline in the Yattir (‘Attir) region, south of modern

Hira, ca. 15 km east of Be’er Sheva, in the southernmost part of the Byzantine province of Palaestina Prima.
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regionalism is an important concern, however. Caesarea Maritima (Qaysariyya) does, in fact,
seem to have gone into decline after the Islamic conquests, likely due more to the desertion of
the Christian upper-class than to the conquest itself (Holum 1992; Holum 2011; Patrich 2011).
Avni (2014: 54) accepts this, but also notes that, following the decline of settlement in the mid-
7% century, “an intensification of settlement around the inner harbour between the eighth and
eleventh centuries” followed. It is important, then, to distinguish arguments about the effects of
the Islamic conquest in the short-term and in the longer-term. Avni (2011a; 2011b; 2014) and
Walmsley (2007a; 2007b) tend to focus on continuities between the 6 and 8™ centuries, and do,
indeed, successfully demonstrate that the Islamic conquests did not bring about a general or
lasting decline in settlement in the southern Levant. As Hoyland (2015: 48-49) notes, however,
political decisions of the 7" century did have an immediate, if not lasting, effect: coastal cities,
such as Caesarea, tended to be more closely aligned with the Byzantine Empire and “much less
acquainted with the Arabs than were the inland cities.” As such, they were less attractive as
administrative centers during this early phase of Islamic rule. This parallels an argument made
by Donner (1981: 111-112, 153) that the Arab armies first conquered the inland regions, moving
later to the more difficult and more Byzantine-aligned coastal cities like Caesarea and Gaza. This
argument was expanded by Lenzen and Knauf (1987: 38), who note that inland cities whose
trade “was linked . . . closely to Arabia,” such as Bayt Ra’s (Capitolias, north of modern Irbid, in
Byzantine Palaestina Secunda) would have been more inclined to surrender to the Arab armies
without a fight to preserve this relationship, unlike the coastal cities. Both in the short-term and
longer-term, then, it is important to consider regional distinctions and the situation of specific
places in the 6™ and early 7™ centuries. The following subsections will expand on arguments put

forward in previous papers (Jones, et al. 2014; Jones, et al. forthcoming), first establishing a
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model of southern Jordan in the late 6 and early 7™ centuries, and then discussing the political-
economic shifts in the Wadi ‘Araba between the 6™ and 10" centuries AD.
The Central Wadi ‘Araba and Petra in the 6™ and 7" Centuries

While a summary of research on Late Antique Faynan has already been presented in
Section 3.4, in order to understand these shifts, Faynan also has to be considered in the broader
context of the central ‘Araba and Sharah Plateau. The primary comparison must be to Petra, ca.
35 km to the south of Khirbat Faynan and linked via Nagb al-Namala (Ar. “the pass of the ant”)
— a pass from Wadi ‘Araba to the plateau, ca. 20 km south of Khirbat Faynan, which is now the
main paved road from Faynan to the Petra region (Ben David 2007: 102; Findlater 2003: 176;
Robinson 1856: 123) — and a number of smaller passes, e.g. Nagb al-Shudayyid and the pass
through Wadi al-Fayd (Knabb, et al. 2015: 374). As the most important center in the region,
Petra is also the most richly documented, both historically and archaeologically. As will be seen
below, Petra’s Late Antique history provides a useful model for the changes that occurred in
Faynan in the same period.

Russell (1985: 45) argued that Petra suffered extensive damage in the earthquake of 551
AD and was never rebuilt; instead, “by the end of the 6 century, its ruins had become a quarry
for liming and smelting operations.” Although, as will be discussed below, this view is no longer
entirely tenable, Fiema (1992; 2001a; 2002) argues that by the late 6™ century, Petra had ceased
to be an urban center. This would represent a major decline in Petra’s fortunes in a relatively
short span of time, as the city was important enough during the 5 century that it was, probably
by the middle of that century, made the capital of Palaestina Tertia (Dan 1982: 137). This does
not seem out of line with the general picture of the 6™ century, however, which saw increasing

hostility between the Byzantine and Sassanian Empires, decreasing investment in the southern
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Levant — at least in terms of defenses, but probably more generally — and outbreaks of plague
(Casey 1996; Parker 1999: 143-144). Walmsley (2007a: 90), however, argues that the 6 century
decline of Petra may be an example of the “attitude-based [as opposed to evidence based]
deductions that continue to dominate archaeological research in south Jordan,” noting that
parallels to the north would suggest greater continuity during this period than previously thought.
For Walmsley (2007a: 90), a critical point is that the Petra Church was assumed to have
been destroyed in the 551 AD earthquake until the discovery of the Petra Papyri — many of
which post-date 551 — in the church itself. While this demonstrates that city was not abandoned
— and Russell’s (1985: 45) argument goes a bit too far — it is not, in itself, evidence that it
continued to be a thriving urban center. The available archaeological evidence seems to
demonstrate that it was not, in fact. Few of the excavated structures in Petra’s city center (see
map, Fig. 3.10) show evidence of continuity into the 6 and 7™ centuries (Perry and Bikai 2007:
441-442), with the exception of the Pool Complex, to the east of the Great Temple, which was
reused during the 6™ century as a lime kiln (Bedal 2003: 80-82).°° Although not directly in the
city center, al-Katiita, south of Qasr al-Bint and southwest of the city center, was occupied into
the 6™ or even 7™ century (Kogak, et al. 2013). This occupation seems to have been fairly
limited, however, as Renel (2013) has recently suggested that most of the area surrounding Qasr

al-Bint was abandoned in the early 5" century, following a short reoccupation after the 363 AD

60 Barrett (2008: 106-107, No. 43, 119) has also published an 8"-10% century AD ‘Abbasid Standard Lamp (on the
type, see da Costa 2012: 258-260) from the Upper Temenos of the Great Temple, although it is not clear what sort of
reuse this suggests. It is worth making a brief corrective note here. Barrett (2008: 106) refers to this type as an
“Umayyad ovoid shaped lamp” and suggests, “The handle can be a cone, a small knob handle or a high, vertical
handle, sometimes perforated.” This does, indeed, refer to a 7"-early 8™ century lamp type — the “Early Channel-
Nozzle” type —but the Great Temple lamp does not belong to this group. The photo indicates none of these handles,
but rather the tongue handle typical of the ‘Abbasid Standard lamp, which does not emerge before the mid-8™
century (Hadad 1997: 178). As a further note, the “Early Channel-Nozzle” lamp is referred to as Form 4 in
Magness’s (1993: 255) typology. Barrett’s (2008: 107) reference to Magness (1993: 258) Form 5 — the “Channel-
Nozzle” type, or da Costa’s (2012: 258-260) ‘Abbasid Standard — indicates, again, that the lamp is in fact an
‘Abbasid Standard lamp, and not the earlier type.
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earthquake. After the 5™ century, however, settlement seems to have concentrated in the northern
part of the city. The Petra Church was in use until the late 6™ century, after which it was heavily
damaged in a fire (Fiema 2001c: 94), and the Blue Chapel and Ridge Church were in use into the
7% century (Bikai and Perry 2012: 96). The North Ridge continued to be settled into the 8™
century, and between the late 6™ and 8 centuries the three ecclesiastical buildings mentioned
above were reused for domestic purposes, including both dwelling and food preparation (Bikai
2004; Bikai and Perry 2012; see also lamps published by Barrett 2008: 104, No. 40, 105, No. 41,
107-108, No. 44). It is interesting that the Petra North Ridge Project soundings in domestic
structures to the northeast of the Ridge Church have not produced evidence of post-363 AD
occupation (Parker 2016), given the evidence of settlement elsewhere on the North Ridge, but
further investigation will hopefully clarify this discrepancy. The monastery on Jabal Hartin
continued to be occupied into the Early Islamic period (Fiema and Frosén 2008; see especially
Gerber 2008), and is mentioned in the mid-10™ century by the geographer al-Mas*iidi (1938:
124) as a Christian holy place (Schick 1997: 76). It seems, then, that official/public religious
structures were in use into the 7" century, after which Petra’s religious community was primarily
monastic.

Even during the 6 century, however, religious sources indicate that Petra was a remote
and disconnected place. Anastasius I banished several people to Petra — including the patriarch
of Antioch, Flavian II, in 512 — and in the late 6™ century Justin I banished the bishop of Amida
to Petra (Schick 2001b: 2).%! About this last event, John of Ephesus (1923: 188) notes that Mare,
the bishop of Amida, was “sent to a hard and distant place of exile at Petra” (see also Schick

2001b: 2). None of this gives the impression that Petra continued to be a thriving commercial

61 See Schick (2001b: 3, nn. 29-35) for a comprehensive list of references. Perhaps most interesting in the context of
this section is a reference to Flavian’s banishment by John of Niki(, better known for his firsthand account of the
Islamic conquest of Egypt (see, e.g., Hoyland 2015: 68-81).
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hub into the 6™ century. Fiema (2002: 193), however, suggests it is also possible that “Petra was
considered a safe and loyal city to house individuals dangerous to the central government,” and a
recently published study of the Petra Papyri suggests that the city retained some of its former

importance in the 6™ century (Al-Nasarat and Twissi 2016).

Figure 3.10: Key sites and features within Petra. (Basemap: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community.)

Nonetheless, it is also clear that Petra’s economy shifted away from trade and toward
agriculture. The Petra Papyri provide critical evidence for this shift in the 6 century. These
documents do not present a picture of Petra as a thriving center of trade, but rather are concerned

with ownership of land (Fiema 2001b: 427) and agricultural activity (Caldwell and Gagos 2007,
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Nasarat, et al. 2012). The archaeological evidence, however, is a bit more complicated. In a
meta-analysis of survey data from the Petra region, ‘Amr and al-Momani (2011) found that of 28
Byzantine sites — many of which were fairly large agricultural villages, mostly clustered to the
east and southeast of Petra — at least 11 continued to be occupied into the Early Islamic period.
Indeed, the village of Khirbat al-Nawafla (see map, Fig. 3.11) — which seems to have been
continuously occupied from the 1% century BC into the Late Islamic period — grew fairly
substantially during the Late Byzantine and Early Islamic periods (‘Amr, et al. 2000: 236-237,
Fig. 6).5? The Jabal al-Sharah Survey, covering the area to the east of Petra, roughly between al-
Bayda and al-Tayyiba, recorded a reduction of settlement between the 6™ and 8" centuries
(Tholbecq 2001: 405). This reduction seems to be a longer-term trend, however. During the 1%
and early 2™ centuries AD, 55% of the 160 surveyed sites were occupied, a number that is
reduced to 30% in the 2" and 3™ centuries, and 10% in the 4™ and 5™ centuries (Tholbecq 2001:
402-405). By the 6™ and 7™ centuries, it is below 5%, representing a 50% reduction from the
Early Byzantine period (Tholbecq 2001: 405), though it is unclear how this relates to site size or
function. Tholbecq (2001: 405) speculates that “the late occupation of the area could be
connected to the traditional route through Transjordan along the ancient Via Nova,” though the
fact that the occupied sites were mostly “hamlets,” at least one of which had “numerous
associated cisterns,” supports an agricultural interpretation. To the north, the Brown University
Petra Archaeological Project’s Petra Area and Wadi Silaysil Survey, covering an area roughly
between Petra and al-Bayda, found little evidence of Byzantine settlement (Alcock and Knodell

2012; Knodell and Alcock 2013; Knodell and Alcock 2011; Knodell, et al. 2017: 670-671).

62 It is worth noting that Khirbat al-Nawafla is also one of very few Byzantine-Early Islamic sites in the Petra
“hinterland” for which a preliminary excavation report has been published. The site of Khirbat al-Buraq, ca. 6 km
south of Khirbat al-Nawafla, has also been excavated, but only a brief report has been published (Farajat, et al.
1998), focusing primarily on the Nabatacan-Roman period, with comparatively minimal discussion of the Early
Islamic period occupation.
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Islamic period settlement in their survey area is “almost exclusively Middle to Late Islamic or
post-eleventh century” (Alcock and Knodell 2012: 11; see also Knodell, et al. 2017: 671-674).
However, OSL and radiocarbon dating of agricultural terraces in the Wadi al-Silaysil/Wadr al-
Ghurab system (i.e. the PAWS survey area) shows that they were being used and maintained “at
least until around 800 AD” (Beckers, et al. 2013: 347). Farther to the north, the Wadi al-Fayd
system, which was only sparsely settled but quite agriculturally active during the Nabataean-
Roman period — particularly the late 1% century AD — shows little evidence of exploitation
between the 5% and 10™ centuries®® (Knabb, et al. 2015), although sampling of the agricultural
terraces themselves — as was done in Wadi al-Ghurab — might produce a different picture.
Lavento, et al. (2007: 151) have suggested that the lack of the Late Byzantine pottery in the
fields near Jabal Hartin may indicate “a change of the cultivation and manuring practices,
perhaps to less demanding plants or a more extensive form of agriculture,” rather than a lack of
activity during this period, and this may be applicable to the Petra region more broadly,

particularly considering the evidence from Wadi al-Ghurab.

63 The Early Islamic period, in particular, is represented by, at most, a handful of sherds, only one of them closely
datable.
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Figure 3.11: Selected sites in the Greater Petra region. (Basemap: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS
User Community.)

Overall, the evidence largely seems to confirm Kouki’s (2009: 41) suggestion that
settlement in the Petra region shifted during the late Byzantine period toward “nucleated villages
and small towns,” with Udhruh to the east gradually becoming more important (see map, Fig.
3.12). Udhruh, indeed, appears in accounts of the Islamic conquest as surrendering to
Muhammad’s army in 630 AD (Hoyland 2015: 39; Schick 1994: 149), while Petra, like Phaino,
is absent. Likewise, the construction of gandat systems near Udhruh and Ma‘an (Abudanh and
Twaissi 2010) in the Late Byzantine or Early Islamic period and an Umayyad agricultural estate

in Ma‘an (Genequand 2003) attest to a shift in investment away from Petra to the east.
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Figure 3.12: Selected sites in southern Jordan and Israel between the Dead Sea and al-Humayma. (Basemap: © 2014
Esri.)
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The presence of a gandt system (Lightfoot 1997: 435, Fig. 2; Nol 2015: 59)% and Arabic
inscriptions (Porath 1987: 109) at ‘En Yahav, ca. 15 km west of Khirbat Hamra’ Ifdan (on KHI,
see Section 5.4) and a 71-9™ century agricultural settlement at Nahal Shahagq, ca. 18 km
northwest of KHI, near Hazeva (Avni 2008: 10; Israel, et al. 1995) suggests Early Islamic
investment in agriculture to the west, as well, perhaps in Whitcomb’s (2006b: 242) suggested
Zughar hinterland. Certainly these sites are relevant to Early Islamic settlement in Faynan, and
particularly the Early Islamic areas of KHI (see Section 5.4.2, in particular). Unfortunately, these
sites have been published only in preliminary form — and often only in Hebrew — making it
difficult to construct a complete picture of the west-central and northwest ‘Araba in this period.
The available evidence, as noted, suggests that these features emerged only during the Early
Islamic period. As such, this increasing agricultural investment does not contradict the thesis
presented here concerning decreasing investment in Petra and surrounding areas during the late
Byzantine period, and indeed seems to support the shift in trade and industry presented below.

Fiema (2001b: 432-433) suggests that Petra’s situation during the 6™ century may have
been “more typical than usually suspected,” with the urban changes that characterize the late
Byzantine period Levant simply being more pronounced there (see also Caldwell and Gagos
2007: 427-428). I would argue that this is not the case, however. Many cities — particularly in
the north — became less “organized” in the late Byzantine period as the result of an increasing
focus on trade and industry (Avni 2011b; Pentz 1992: 49-52; Walmsley 2007a: 31-47). For Petra,
this was not the case. Kouki (2009: 50-51) argues that by the beginning of the 5% century, Petra
had ceased to be a center of interregional trade, a situation parallel to, although perhaps not

exactly contemporary with, the decline of copper production at Phaino (discussed in Section 3.4).

% Lightfoot (1997) dates many of the ganawat he presents to the Roman period, but as Nol (2015: 59) notes, they
are unlikely to date to any earlier than the Islamic period.
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As noted above, Petra’s role as an administrative and population center was increasingly filled
by Udhruh and Ma‘an, and the locus of trade shifted increasing toward Ayla (modern al-‘Aqaba;
Roman Aila).%
The Southern Wadi ‘Araba and Ayla during the Early Islamic Period

The situation in the southern Wadi ‘Araba was rather different. The port of Aila —
founded by the Nabataeans in the 1% century BC (Parker 2009) — was by the late 3rd century
AD both the base of Legio X Fretensis and a center of “commercial traffic from India and Egypt”
(Parker 1997a: 21; see also Parker 2013: 740). By the second quarter of the 4™ century, it had
become a bishopric (Parker 1997a: 21). Unlike Petra, however, Aila continued to be a
commercial center through the late Byzantine period. Late 6 century sources continue to
mention the spice trade from India and also describe Aila as serving as a stopping point for
pilgrims en route to Mount Sinai (Parker 1997a: 21; Schick 1994: 151). As with Udhruh, Aila
surrendered during the first phase of the Islamic conquest — directly to Muhammad — in 630
AD (Hoyland 2015: 39). An official of the city, Yuhanna ibn Ru‘ba, met with Muhammad at
Tabiik to negotiate Aila’s surrender (Parker 1997a: 21; Schick 1994: 151; Zayadine 1994: 499).
While Yuhanna is commonly identified, following some later Arabic sources, as the bishop of
Aila, Schick (1994: 151-152) is skeptical of this claim, noting that this “may be a literary topos,
to demonstrate Christian recognition of Muhammad.” Schick (1994: 152) points out that
“Yuhanna ibn Ru‘ba is clearly an Arabic name” and suggests that he “may have been an Arab
client of the Byzantines, like Farwa ibn ‘Amr al-Judhami in Ma‘an.” Regardless of which is
correct, the later Arabic sources note that he negotiated to pay the jizya (or “poll tax’’) of one

dinar per adult resident of Aila, amounting to a total of 300 dinar (Schick 1994: 152; Zayadine

% In most reports, the Roman city is referred to as Aila, and the Islamic city as Ayla (see explanation in Parker
1997a: 21), a convention I follow here.
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1994: 499). Schick and Zayadine disagree on whether this number is an accurate estimate of
Aila’s population during the early 7% century. Zayadine (1994: 499) argues that it is not,
suggesting that Yuhanna would have underestimated the population for the purposes of
negotiation, while Schick (1994: 152) suggests that the number may be reasonably accurate, and
if so reflects a drop in population compared to the early Byzantine period.®®

Whitcomb (1990) argues that the Early Islamic city of Ayla was founded as a misr (on
the phenomenon generally, see, among many others, Harrison 1992; Milwright 2010: 24;
Whitcomb 1989b: 173-176; Whitcomb 2012) in roughly 650 AD, probably during the reign of
the caliph ‘Uthman. This has recently been questioned by Damgaard (2013a: 42), who suggests
an early 8" century date for the walled city, while noting that an earlier “encampment” may have
been founded on the same site by ‘Uthman. Either way, the misr of Ayla was founded to the
south of the Roman/Byzantine town of Aila — probably a necessity, as the terms of the treaty
drawn up between Yuhanna and Muhammad “severely limited Muslim use of the [old] city
centre” (Damgaard 2013a: 41) — and during the Early Islamic period certainly overtook it in
terms of importance. When this occurred is not entirely clear, as the Roman Aqaba Project found
evidence of Early Islamic occupation in their Areas A, J, K, and L, all relatively close to Ayla, in
what they refer to as “Byzantine Aila” (Damgaard 2013a: 52; Parker 1998b: 380-387, 391;
Parker 1997b: 192). By the late 10" century, however, al-Muqadassi (1896: 64) notes that “[t]he
common people call it [i.e. Ayla, which al-MuqadassT calls Wayla] ‘Ailah,” but the true Ailah
lies near by it and is now in ruins.” As Whitcomb (1990: 157) notes, it is fairly certain that al-

Mugqadasst was referring to the ruins of Roman/Byzantine Aila. The Islamic city, however,

% Probably a fairly substantial drop, owing to the absence of Legio X Fretensis. Parker (2013: 740) estimates that
the legion would have been made up of 1,000-2,000 men, plus their dependents. The legion was, of course, gone by
the 7% century, indicated by the fact that either the bishop or an Arab client negotiated the surrender of the city. The
date of the legion’s departure is unclear, but Parker (1998b: 391) suggests ca. 530 AD, in line with the abandonment
of “many forts along the eastern frontier.”
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continued to flourish. In addition to being “the great port of Palestine and the emporium of the
Hijjaz” (al-Muqgaddasi 1896: 64), Ayla was also known for its community of religious scholars
(Schick 1994: 153), many of them “descendants of the Umayyad mawali” even several centuries
after Umayyad rule (Cobb 1995: 428). Ayla’s more local economic impacts concern us most
here, however.

A number of scholars have investigated Early Islamic Ay