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Early Iron in the Levant

Venessa Workman

The unique occasion when a new metal came
into use in antiquity marked an important
turning point for technological innovation and
cultural and social change, as evidenced by the
modern naming and serialization of historical
periods corresponding with the appearance of
certain metals in the archaeological record (i.e.,
Chalco-lithic Period - copper and stone; Bronze
Age - alloyed copper and tin; /ron Age- iron).

In antiquity, as they are now, metals were
produced through an extraction process
(smelting) from metal-bearing minerals (ore).
Technologies related to metal production —
from smelting to the sharpening of a blade —
required immensely diverse and specialized
skills at each production stage (fig. 1). Possessing
the knowledge to extract workable metal and
transform these materials into objects with a
variety of functional properties and visual
qualities had a profound effect on their material
and social value within ancient societies, as well
as a direct impact on agricultural and military
capabilities. In some societies knowledge was
guarded inside craft guilds. This sometimes
meant the passing down of metalworking
technigues from generation to generation
within a single family.

To better understand the relationship
between ancient communities and metal
technologies we must look several steps back
from the impressive metal objects found
deposited at archaeological sites to the evidence
of their production. This can be achieved to a
certain degree through the analysis of the
objects themselves. When combined with the

Doctoral student under Prof. Aren Maeir and Dr. Adi Eliyahu-Behar

investigation of archaeological workshop
contexts and industrial production sites, a more
complete picture is revealed that helps to
uncover deeper layers of these crafts.

Iron, the most prevalent metal in modern
society, appeared for the first time from Greece
to Mesopotamia and in the Levant in limited
quantities in the last centuries of the Late Bronze
Age. Vague hints for the origins of iron
technologies exist in the textual and artifactual
records of the Bronze Age Hittite culture in
Anatolia. However, archaeological evidence has
yet to fully clarify the chronology of production
there. The quantity of ferrous objects in the
archaeological record of the Levant remains
limited until the Iron Age IIA (10™/9t™ c. BCE),
when quantities surpass those of bronze. A
significant rise in the number of iron workshops
dated to the Iron IIA discovered in recent years
has helped to explain this phenomenon (fig. 2).
Evidence suggests that ironworking was not
widely practiced in the region in earlier periods,
leaving a hole in the production record for Late
Bronze and early Iron Age finds.

While most cultures of the Levant where
manufacturing iron tools by the Iron lIA, this
does not imply that the entire production
process occurred in a single location. As known
from the ancient bronze industry in the region,
copper was smelted (extracted) next to the ore
deposits in places such as Cyprus and the Arabah
Valley (Faynan and Timna). Raw copper was then
transported to workshops inside settlements to
be alloyed and ultimately worked into the final
bronze object by local smiths.

Ore Furnace/Pit Furnace

Bloom Bar Object
] L 1 |

Smelting

Primary smithing/  Secondary smithing/
Refining Forging

Fig. 1. Sequence of operations in iron production (from Eliyahu-Behar et al. 2013)



Most Iron Age workshops in the Levant practiced
smithing or forging, the secondary processes to
work the metal into objects. One Iron Age iron
smelting site at Tell Hammeh and an iron ore
deposit at Mugharet al-Wardeh were discovered
in modern-day Jordan. It is still unknown if other
smelting sites were active or whether other local
or foreign ore deposits supported the initial rise
of iron goods in the region.

The research employed three methodo-
logies to thoroughly investigate key aspects of
early ironworking and gather data related toiron
technologies and their impact on Levantine Iron
Age territorial kingdoms. These three
approaches aimed to:

(1) analyze and document the archaeological
remains and historical setting of iron working
through two new metal workshops
uncovered at Tell es-Safi/Gath and Tel
Megiddo.

(2) apply analytical methods (microscopy &
elemental analysis) to gather chemical and
microstructural data on production tools,
waste, and objects to determine the spatial
distribution of production operations and
socio-technological  aspects of iron
production in relation to copper/bronze
working practices.

(3) test hypotheses on ancient iron technologies
and materials through experimental
archaeology trials (fig 3).

Based on similarities in the ceramic metal-

working tool repertoire (known as technical

ceramics) at Iron A sites across the Levant

(including an Iron | site in NW Syria), we became

convinced that iron technologies were

introduced as a sort of “technological package”.

This was strengthened by the appearance of

minor adaptations in ceramic forms at several

sites based on local cultural-technological
preferences connected to bronzeworking
traditions. This evidence suggests that iron
working techniques and tools were brought to
settlements in the Levant from an external entity
and were variably adopted and adapted by
bronzesmiths who took on the new knowledge.

In micro-archaeological investigations of the

workshop materials we found that technical

Early Iron in the Levant

ceramics at Tell es-Safi/Gath were made from
differing ceramic pastes, showing that hearth
and tuyére (ceramic nozzles to direct air into the
hearth) production was specialized for
functionality. Data from ironworking waste
(slag) found at Tell es-Safi/Gath and Tel Megiddo
was compared to other workshops active in the
Iron Age IIA. Preliminarily, we can distinguish
two groups based on chemical profiles and
micro-structures. Micro-structures observed in
the two groups show evidence for iron smithing
occurring within the same hearths as used for
bronze production, again showing that the same
craftspeople work-ed both metals (fig. 4). The
groupings also suggest that different practices
and/or raw materials were utilized at Gath than
at sites within the Israelite Kingdom.

Megiddo
. g

Rehov

Hammeh
L J
Beth Shemesh
N e
Ashkelon o®
[ ] 2 ® @Kh. Qeiyafa o
&  es-Safi/Gath 2
(44 Q
wv
2
Beer Sheva
L]
Negev
Desert Faynan
[ ]
30 15 0 30 Kilometers
Timna [ ..
[ ]

Fig. 2 Sites where early iron workshops were
uncovered in the southern Levant

The archaeological picture complicates our
already poor under-standing of ironworking
from the little textual-historical information
available in the Biblical text. 1 Samuel 13:19-20



asserts that no smiths were found throughout
the land of Israel and that the Philistines
controlled the maintenance (smithing) of iron
tools. Regardless of whether this verse relates to
political and economic realities of the Iron |IA or
earlier, the archaeological record attests for
contemporaneous smithing workshops in
Philistia and Israel starting in the 10" century
BCE.

; e
Fig. 3. Experimental archaeology: testing various iron
smelting installations

Upcoming work will present a new
reconstruction for the organization of
production (which stages happened where and
by whom) to gain information on socio-
economic practices such as administrative
control and trade of raw materials and metal
goods. By further examining the technological
capabilities and styles of metal craftspeople, we
hope to gain deeper knowledge on craftsperson
identities and the way technological
innovations, transfer, adoption, and adaptation
occurred between generations, social groups,
and within larger geographic and cultural
spheres.

Early Iron in the Levant

b. Micrograph of an iron slag with iron oxides (white)

and iron-rich glass (grey)
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