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Foreword

“Let the land of Magan [bring for you], hard

and resistant copper, diorite stones...”

These poetic words were written in Mesopotamia, in the ancient city of Ur, more than four thousand years ago,
when the last king of Larsa was still ruling. They tell us about a country far away from Sumer, Magan, that was
fabulously rich in copper: Magan, the land that the last century researchers have identified with modern Oman.

The prehistoric civilizations of Oman are strongly connected with this red, bright and hard metal, which
Omani people learned to exploit and trade since very early times. Copper was an urgent need for the proud states
of the Near East. Without this metal, it was impossible to produce the weapons for their armies, the ornaments
for their aristocrats, the statues of their gods and kings. It is not possible to understand the history of early Oman
without taking into account the precious copper that was mined in its mountains.

This book wants to describe and to analyze the prehistory of the country from a metallurgical point of view,
starting from the first appearance of copper artefacts - as an intriguing multifunctional tool found in a fishermen
village at Ras Al-Hamra RH-10 - up to the mass recycling activity produced in the large Iron Age workshop
recently discovered on the border of the desert of the Rub Al-Khali. To accomplish this goal requires to carefully
examine the evidence from archaeological excavations, together with the results of scientific analyses carried
out on the metal items that were discovered during these excavations.

The book is divided into chapters that reflect the different chronological periods, which characterized the
prehistory of Oman. Metallurgy is in fact a science that cannot be really understood without considering the
cultural structure of the societies that produced that technology: metal artefacts and metallurgical residues are

in fact an excellent tool for understanding the complex interactions between technology and society.
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Chapter 1

A country of environmental diversities

Oman occupies the southeastern corner of the Arabian Peninsula; it is located on the tropic of
Cancer, between 25° and 17° latitude north. It has a total area of 309,500 km? and most of central
part of the country is covered by a vast gravel desert plain, the Rub Al-Khali (Arabic: “the Empty
Quarter”), the largest sand desert in the world. Mountain ranges rise along the north, the Al-
Hajar Mountains, while the eastern side of the region is bordered by the sea. Oman has a coastline of
almost 3165 km, from the Strait of Hormuz in the north to the borders of the Republic of Yemen
in the southwest, overlooking three seas: the Arabian Gulf, the Gulf of Oman and the Arabian Sea.

The country holds a strategically important position, thanks to its geological resources and its location
between the sea and the desert, which played a determinant role in Omani civilization and in the spread of
metallurgy in the area.

Generally speaking, the Omani climate can be considered to be arid and semi-arid, but it actually
differs quite a lot from one region to another. In fact, it is hot and dry in the interior and humid along
the coast. The land receives little rainfall except in the mountain areas, where it rains much more. The
rainfall changes dramatically within the geographical regions of the country: the average volume of annual
rainfall has been estimated at 62 mm, varying from less than 20 mm in the interior desert regions to over
300 mm in the mountain areas (Ministry of Regional Municipalities, Environment and Water Resources
2005). In the north and center of Oman it rains during winter, from November to April, while a seasonal
summer monsoon, from June to September, occurs in the southern parts of the country (Dhofar) causing
temperature changes. Nevertheless, these atmospheric precipitations allow supplying a large, diffused
system of water-bearing layers in the foothill area, which feed the wadi basins. Especially in the foothill
area, the average rainfall generally has about three peaks that are distributed not only in winter, but also in
the summertime (Tosi 1975: 187, fig. 3).

Oman has large amounts of water in aquifers that were replenished when wet climate conditions
prevailed, several thousand years ago. Total internal renewable water resources are estimated at 1.4 km?*/
year. About 1.05 km?® is surface water and 1.3 km® groundwater, while 0.95 km? is considered to be the
overlap between surface water and groundwater (Frenken 2009: 302, tab. 2).

These peculiar climatic characteristics of the country deeply conditioned the exploitation of the local
resources. According to archaeological evidence, they have remained substantially the same, at least since
the Copper Age.

The availability of water was determinant to permit a diversified flora and fauna, which made possible to
develop the exploitation of the local economic resources since prehistory. The presence of bushes and trees
in the Acacia savannah, especially along the wadis, was relevant for the development of early metallurgy,
because these plants could be used with profit as a fuel source to feed the furnaces.

Since the 3 millennium BC agriculture was developed in Oman thanks to the oasis system; isolated
areas of vegetation in an arid environment created by human ingenuity in the surroundings of a water

source. Oases provided habitat for plants, animals and even humans (Figure 1.1).
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Figure 1.1. Date palms at the Bat oasis (photograph by C. Giardino).

The three geographical provinces of Oman

Geographical criteria allow dividing Oman into three main physiographic provinces: the coast, the
mountains and the desert (Frenken 2009: 299). The country is therefore characterized by a large variety
of ecosystems that coexist inside its territory; this ecological variability is also increased by the presence
of summer monsoons. During prehistory, this variability stimulated different responses by the local
communities that developed peculiar specializations in land use and created a mechanism of close

interactions and economic integration thanks to the complementary nature of the resources.

The coast and the coastal plain. The country has a long coastline of almost 3165 km, it overlooks three
seas: the Arabian Gulf, the Gulf of Oman and the Arabian Sea. The elevation ranges between zero near
the sea to 500 meters further inland. The coastal area represents a very favorable biotype for sea life. Many
types of fish, mollusks, and coelenterates live along the shore, constituting a rich supply for the human
settlements. Fishing villages were established in the lagoons with mangroves along the coast of Northern
Oman since the Middle Holocene, which used local shells and stones to produce tools and ornaments. Life
conditions should have been particularly profitable; in fact, archaeological research discovered more than
one hundred settlements dated from the 4™ millennium BC along the coast between Muscat and Dhofar
(Cleuziou and Tosi 2007: 69-70).
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Figure 1.2. Cliffs at Ras Al-Jinz (photograph by C. Giardino).

These settlements were rather prosperous and had high subsistence levels because they were strongly
connected in a network of trades with the other communities spread all over the country. The existence
of this network is clearly shown by the presence in one of the fishing sites, at Ras Al-Hamra, of one of the
earliest Omani metal objects, a multifunctional tool dating to the end of 4" millennium BC. In the sea
villages along the coast near Sur many copper tools related to fishing were in use during the Early Bronze
Age, in the context of the Umm an-Nar culture. The copper mines, exploited in the productive centers
near the outcrops, regularly reached the settlements along the coast. Metal was therefore in use not only
for prestigious items, such as daggers or other weapons, but mainly for everyday purposes, as hooks and
needles to repairs fishnets or awls for shell craft, which used the local availability of sea snails as conus,
strombus, cipraea and ostrea. Also in the later periods, the coastal area remains the best place for us to detect
metallurgical innovations. At Ras Al-Jinz (Figure 1.2), the easternmost point of the Arabian Peninsula, the
earliest evidence of copper melting was recovered; a much more developed technique in comparison with

the simple shaping by hammering that took place at the earlier site of Ras Al-Hadd HD-6 (Figure 1.3).

The mountains. The mountain ranges occupy 15% of the total area of the country. In the southeastern
area, the mountains run from Musandam in the north to the Ras Al-Hadd. Here is located the Jebel Al-
Akhdar, with a peak that reaches 3000 meters, near the Al-Batinah Plain. Other mountains are in the
Dhofar province, with peaks from 1000 to 2500 meters.
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Figure 1.3. The coast at Ras Al-Hadd (photograph by C. Giardino).

Figure 1.4. Mountains near Al-Moyassar (Maysar) (photograph by C. Giardino).
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Figure 1.5. Rub Al-Khali landscape near ‘Uqdat Al-Bakrah (photograph by C. Giardino).

The average annual rainfall in the mountain areas has been estimated at over 300 mm, which is much more
than the general average for the whole country (Frenken 2009). The mountain areas are characterized by
the presence of copper ore deposits (Figure 1.4). These deposits have been exploited since prehistory, as
indicated by the Bronze Age mines that were identified during archaeological investigations. The metal
sources from the mountains contributed in a significant way to the early development of Oman, sustaining
middle and long distance trades with other communities and countries. According to Sumerian texts
dating back to the 3 millennium BC, copper from the Omani mountains constituted a relevant source for

Mesopotamian metallurgy for several centuries.

The desert. The interior regions are placed between the coastal plain and the mountains in the north and
the south areas; here the elevations do not exceed 500 meters. This area that covers 82 % of Oman is mainly
desert, sand and gravel plains. It includes part of the Rub Al-Khali, also known as the Empty Quarter or the
Great Sandy Desert (Figure 1.5). The climate is hot with temperature extremes and is decidedly arid with a
low and highly erratic rainfall. The region receives extremely little precipitations, generally 20-35 millimeters
of average annual rainfall. Rainfall is generally less than 35 mm per annum, and the daily average relative
humidity is about 52% in January and 15% in June-July. Daily maximum temperatures average 47 °C in
July and August, reaching peaks of 51 °C. The daily minimum average is 12 °C in January and February,
although frosts have been recorded (Mandaville 1986; Franken 2009; Llewellyn-Smith 2014). The sands are
predominantly silicates, composed of 80 to 90% of quartz and the remainder feldspar (Mandaville 1986).
Dune types range from solitary barchan dunes to extensive longitudinal dunes about 300 km long.
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Figure 1.6. Acacia tree in the outer margins of the Rub Al-Khali (photograph by C. Giardino).

The Rub Al-Khali has a very limited floristic diversity. There are only 37 species, of which about 17 live
mostly around the outer margins; of these, one or two are endemic species (Mandaville 1986; Norton
et al. 2009). Vegetation may be described as very diffuse, but fairly evenly distributed sand shrub land,
interrupted in some parts by near sterile inter-dune floors. Typical plants are Calligonum crinitum on dune
slopes, saltbush (Cornulaca arabica) and tussocks of sedge (Cyperus conglomeratus). Other widespread
associates are Dipterygium glaucum, Limeum arabicum and Zygophyllum mandavillei. Trees are absent,
except around the outer margins, and are typically Acacia ehrenbergiana and Prosopis cineraria in drainage
lines and pans between dunes (Figure 1.6).

In the past, this area was not only a large border, hard to overcome, but also a relevant network of
caravan routes that were ideal for communication and trade, connecting Oman with the rest of Arabia.
The camel trains were able to withstand harsh conditions: for centuries, they traveled throughout the
desert and often carried lucrative goods, such as fine cloth, beautiful textiles, delicious food, useful and
precious metals. The peculiar characteristics of this difficult environment made it an ideal location for
some specialized metallurgical activities, where the intense use of fire needed a protected location, as it is
possible to observe at the Iron Age industrial area of ‘Uqdat Al-Bakrah.



