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Hasanlu and the Emergence of Iron in Early

1st Millennium BC Western Iran

Introduction

While the origins of iron metallurgy remain subject to much deba-
te, current arguments would suggest that its development and initi-
al sporadic usage occurred in Anatolia and Transcaucasia (e.g.,
Colchis) during the 2nd millennium BC, although that has never
been proven (Pleiner 2000; Pigott 1989, 69). What is clear is that
by the closing centuries of this millennium, the transition to iron
was underway in the eastern Mediterranean (i.e., from Greece and
Anatolia south into the Levant).1 Iron was rapidly becoming the
metal of choice for tools and weapons, but the popularity of bron-
ze by no means waned and certain tools and weapons continued
to be made with this alloy of copper and tin. However, tin-bronze
was gradually being pigeonholed as a decorative material appro-
priate only for personal ornaments and items worked, for example,
in repoussé. 

In the period prior to iron's wide-spread appearance (c. mid-late
2nd millennium BC), the archaeological record of north-western
Iran yields evidence of a dramatic cultural shift that classically has
been attributed to the invasion of Indo-Iranian-speaking tribes
(Young 1967, 24; Burney & Lang 1972, 117; Ghirshman 1979).
However, this shift did not occur overnight, but rather indicates an
extended phase of cultural transition that lasted over several cen-
turies. Bronze Age metalworkers in Iran may well have had a rudi-
mentary knowledge of metallic iron as a possible by-product of
copper/bronze smelting2. Even if true, they apparently had little
need or inclination to pursue iron-making during the Iron I period
(c. 1450/1350-1100 BC). During this time, the bronze-making skills
of the indigenous population seem to have served all stylistic and
functional needs of the population. 

During the early Iron Age of western Iran, tin-bronze was certain-
ly the copper alloy of choice for ornaments as well as tools and
weapons (e.g., Moorey 1982, 94-95; see also Moorey 1994, 263-

265). Some arsenical copper continued to be produced and was
excavated at sites in Dailaman (e.g., Egami et al. 1965; 1966) and
in Gilan at Marlik (Negahban 1996). It is possible that tin-bronze
was somewhat harder to come by in these regions, although it is
important to note that few of the ‘utilitarian’ artefacts from other
sites in the region have been analysed, thus adding the caveat that
perhaps this discrepancy is a product of different types of assem-
blages being analysed. Interestingly, only modest amounts of iron
were found at Marlik and other sites in Gilan (Pigott 1980, 424-
425, 429). Despite the proximity of Iran to the supposed core area
of iron's early development, widespread and continuous use of the
metal did not occur until the 10th/9th centuries BC (Iron II period) of
north-western Iran at sites such as Hasanlu, Dinkha, and Haftavan
and at a significant distance to the southeast at Sialk in central Iran
(Ibid.). 

Before looking at the evidence for early iron in western Iran, it is
important to address why iron may have been adopted in this
region in the first place. 

Iron is the fourth most common element in the earth's crust and
its ore minerals are as close to being ubiquitous in Southwest Asia
as such minerals can be. It is widely available, for example, on the
Anatolian and Iranian Plateaux (Fig. 1). As a result, the produc-
tion of iron had certain economic advantages over bronze-making,
which, for example, was dependent upon the long-distance trade
in tin metal and/or ores. It should be noted, however, that iron's
ubiquity was offset by the time and manpower needed to smelt and
forge it (Smith 1971, 51). While true steel (i.e., iron with a high
and uniformly-distributed carbon content) has mechanical proper-
ties superior to those of a cold-worked 10% tin-bronze, published
analyses of ancient Near Eastern iron artefacts show that they were
made most often made of a low-carbon, heterogeneously-carburi-
sed wrought iron that was on par with the best tin-bronzes of the
early Iron Age (Fig. 2). In other words, there is little current evi-
dence to suggest that iron was a technological innovation initially
adopted as a result of its superior mechanical properties. 
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Therefore, we seek answers elsewhere as to why iron was accep-
ted relatively rapidly in western Iran. The impetus for acceptance
in this region may have come from its iron-using neighbours to the
west, most notably the Assyrian Empire. It is in the Iron II Period,
when the Assyrians began to mount significant military campaigns
into western Iran, that iron first occurs en masse in the area. We
know from Assyrian texts that iron was held in high esteem among
its elites, both military and royal (Pleiner & Bjorkman 1974, 286-
288)3. Peoples in western Iran undoubtedly had the opportunity to
visit Assyria and witness first-hand its grandeur and/or felt Assy-
ria’s power as its armies regularly intruded deeply into their home-
lands. The desire to emulate Assyrian might and strength, symbo-
lised in Assyria by the iron dagger (Pleiner & Bjorkman 1974),
may have facilitated the acceptance of a new technology that
would not have been difficult to master by people steeped in mil-
lennia-old traditions of metalworking. Indeed, iron seems to have
been worked first as a decorative material by Iranian bronze-wor-
kers, who then moved on to producing a whole repertoire of tools,
weapons, and decorative artefacts utilising the unique properties of
the new metal (Pigott 1980; 1981). Although local innovation is
theoretically possible, it is hard to imagine that the synchronic arri-
val of iron with the coming of the Assyrians was merely a coinci-
dence.

North-western Iran: 
Iron at Hasanlu Tappeh

The Iron Age citadel of Hasanlu, likely destroyed by the Urartians4

around 800 BC, provides one of the points of reference for under-
standing iron in elite settlement contexts in western Iran (e.g.,
Dyson & Voigt 1989). The site and the role that iron played there
can be seen as a microcosm of what was transpiring in similar con-
texts across much of the Ancient Near East.

Almost 2000 iron artefacts were excavated from the late 9th cen-
tury BC destruction level of the Hasanlu Period IVB citadel. Of the-
se, some 65% were weaponry. It is important to note that a simi-
lar amount of tin-bronze, which was most frequently used for
equestrian trappings, architectural decoration, personal ornaments,
and certain weapons and armor, was also excavated at the site (de
Schauensee 1988). The metallographic analyses of several of the
iron artefacts from the destruction level indicate that the metal is
best termed a low-carbon, heterogeneously-carburiszed wrought
steel (Pigott 1981, 229-267; see also Knox 1963) (Fig. 3). In this
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period, iron was one of a variety of materials being experimented
with for decorative effect, and it often occurs as part of bimetallic
artefacts such as spears with iron sockets and tin-bronze blades,
iron daggers with tin-bronze cast-on hilts, and repoussé tin-bronze
belt plaques with iron rivets. Certain iron artefacts, such as repous-
sé iron plaques, were obviously worked as if they were made of tin-
bronze. By the Iron III period (c. 800-550 BC), however, bimetallism
had waned and the two metals were increasingly differentiated in
use: tin-bronze for decorative items and iron for tools and weapons.

Hasanlu was a major regional settlement of considerable size and
significance during the Iron Age until its destruction in the late 9th
century BC. It was located along a major route through north-wes-
tern Iran between Assyria and points further east. In this strategic
location, the site likely controlled local as well as long-distance tra-
vel and trade and may have acted as a regional processing, pro-
duction, and/or distribution centre for all kinds of materials, both
imported and locally procured. Furthermore, by controlling the
hinterland around it and the long-distance resources, Hasanlu
would have had ready access to the fuel, ores, and labour neces-
sary for the production of iron on a substantial scale. 

However, if iron was being produced on a large scale at Hasanlu,
one would expect substantial residues of production including slag
and furnace remains. At Hasanlu, as with most sites in the Ancient
Near East, the remains of iron production proved to be elusive. No
direct evidence of iron smelting or smithing was found other than
some large boulders of the iron ore magnetite, which were built into
walls and used as floor paving in Citadel buildings. It is possible
that the industrial process of smelting was conducted away from
the Citadel, but some level of iron working had to have been taking
place at the site for three reasons. First, there is the large quantity
of militarily-oriented iron artefacts found at the site that would
have required the services of blacksmiths to repair, resharpen, and
reforge. Second, there are a few iron artefact types unique to Has-
anlu, including equestrian shoulder ‘rondels’ (plaques) in repoussé
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FFiigg..  22::  GGrraapphh  ccoommppaarriinngg  tthhee  hhaarrddnneessss  ooff  ddiiffffeerreenntt  ffoorrmmss  ooff  iirroonn
aanndd  ccooppppeerr..  PPuurree  ccooppppeerr  tthhaatt  hhaass  bbeeeenn  aannnneeaalleedd  hhaass  tthhee  lloowweesstt
eeffffiicciieennccyy  ((ppooiinntt  aa));;  iitt  iinnccrreeaasseess  iinn  hhaarrddnneessss  wwiitthh  tthhee  aaddddiittiioonn  ooff
ttiinn  ((uupp  ttoo  1100  ppeerrcceenntt,,  ppooiinntt  cc)),,  aanndd  wwiitthh  ccoolldd--wwoorrkkiinngg  ((ppooiinntt  dd))..
PPuurree  iirroonn  ((ppooiinntt  ee))  iiss  hhaarrddeenneedd  bbyy  tthhee  aaddddiittiioonn  ooff  ccaarrbboonn,,  tthheerree--
bbyy  mmaakkiinngg  iitt  iinnttoo  sstteeeell..  ""IIff  sstteeeellss  aarree  hheeaatteedd  aanndd  aalllloowweedd  ttoo  ccooooll
nnaattuurraallllyy,,  tthhee  rraannggee  ooff  tthheeiirr  hhaarrddnneessss  ((ccuurrvvee  33))  iiss  sslliigghhttllyy  bbeellooww
tthhaatt  ooff  wwoorrkkeedd  bbrroonnzzeess,,  bbuutt  tthheeyy  bbeeccoommee  ssppeeccttaaccuullaarrllyy  ssuuppeerriioorr
iiff  qquueenncchheedd  ((ccuurrvvee  44))..  TThhee  ccuurrvveess  aarree  aapppprrooxxiimmaattee  aanndd  tthhee  hhaarrdd--
nneessss  vvaarriieess  ccoonnssiiddeerraabbllyy  wwiitthh  iimmppuurriittyy  ccoonntteenntt,,  ddeettaaiillss  ooff  ccaassttiinngg
tteecchhnniiqquuee,,  pprriioorr  aannnneeaalliinngg,,  aanndd  ootthheerr  ffaaccttoorrss..  TThhee  bbrriittttlleenneessss  ooff
aann  aallllooyy  ggeenneerraallllyy  iinnccrreeaasseess  wwiitthh  iittss  hhaarrddnneessss..””  ((PPiiggootttt  11998899,,
6688,,  FFiigg..  22))..
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FFiigg..  33::  PPhhoottoommiiccrrooggrraapphh  ooff  iirroonn  sswwoorrdd  UUMM  6655--3311--222200,,  sshhoowwiinngg
ppsseeuuddoommoorrpphhiicc  ppeeaarrlliittee  ccoolloonniieess  ((nnoottee  tthheeiirr  llaammeellllaarr  ssttrruuccttuurree))
pprreesseerrvveedd  iinn  tthhee  ooxxiiddiizzeedd  mmaattrriixx  ooff  tthhee  sswwoorrdd..  TThhee  lliigghhtt  ccoolloouurreedd,,
eelloonnggaattee  llaammeellllaaee  aarree  pprroobbaabbllyy  uunnccoorrrrooddeedd  ccaarrbbiiddeess..  TThhiiss  aarrttee--
ffaacctt  hhaadd  eevviiddeennccee  ooff  eevveennllyy  ddiissttrriibbuutteedd  ccaarrbbuurriizzaattiioonn  ((  iinn  tthhee
ffoorrmm  ooff  ppeeaarrlliittee  ccoolloonniieess))  iinn  tthhee  cceennttrraall  ppoorrttiioonn  ooff  tthhee  bbllaaddee,,  aass
wweellll  aass  aatt  tthhee  bbllaaddee’’ss  eeddggee..  TThhuuss  iitt  wwoouulldd  qquuaalliiffyy  aass  aa  ""mmiilldd””
sstteeeell  aanndd  mmoosstt  pprroobbaabbllyy  wwaass  aann  eeffffeeccttiivvee  wweeaappoonn  ooff  wwaarr..  AAlloonngg
oonnee  eeddggee  ooff  tthhee  bbllaaddee  ddiissttoorrtteedd  ssttrruuccttuurreess  iinn  tthhee  ooxxiiddee  ssuuggggeesstt
ssoommee  eevviiddeennccee  ooff  ccoolldd--wwoorrkkiinngg  ddeeffoorrmmaattiioonn  ooff  tthhee  mmeettaall..  GGrraaiinn
ssiizzee,,  wwhheenn  aappppaarreenntt,,  iiss  sseeeenn  ttoo  bbee  ccooaarrssee,,  aanndd  tthheerree  iiss  ssoommee
iinnddiiccaattiioonn  ooff  tthhee  aarrtteeffaacctt  hhaavviinngg  bbeeeenn  ccoooolleedd  ffaaiirrllyy  sslloowwllyy  ((PPiiggootttt
11998899,,  7766,,  FFiigg..  1155))..
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and iron sidebar cheekpieces with three holes for attachment to
bridles (Fig. 4), which were probably produced locally. Both of the-
se equestrian artefacts are north-western Iranian in style and are
not known on Assyrian reliefs (Dyson & Muscarella 1989). Final-
ly, the standardised size and shape of a certain type of iron knife
is also suggestive of local smithing practices. Only the repetitious
efforts of a skilled blacksmith familiar with the properties of iron
could result in the consistency of form found in this class of small,
tanged iron knives with a single cutting edge and an upturned
point (Fig. 5). Some 86 such knives were excavated at Hasanlu
(Pigott 1980, 426, Tab. 12.3) and more examples were found in
contemporary individual burials at nearby Dinkha Tappeh (Musca-
rella 1974). 

The Role of Assyrian Influence in
Western Iran

The most important question that remains unanswered concerns
the actual source of the iron metal being forged into tools and wea-
pons at sites like Hasanlu and elsewhere in western Iran. If iron
ores were not being mined and smelted by western Iranian peoples
from c. 1000 BC onwards, then the most likely source for the raw
metal was the Assyrian Empire which exercised a profound influen-
ce in the region over several centuries. At Hasanlu, for example,
there are various possible sources for the iron found in Period IVB
contexts, including the possibility of an Assyrian garrison occupy-

ing the Citadel before the Urartians invaded. The iron artefacts,
much of them weaponry and/or related to the military could have
been imported from Assyria in finished form. Or, perhaps as iron
bloom were imported and subsequently forged to desired shapes by
blacksmiths accompanying the troops. Local bronze-workers may
have been enlisted as well, thus explaining the iron artefacts wor-
ked like tin-bronze. One also cannot discount a trade in iron
coming from Assyria in return for produce, timber and horses from
the fertile valleys of western Iran. Some iron might even have been
given by local Iranian polities as a sign of allegiance to Assyria.

Nor can one ignore the possibility that iron was taken as booty or
tribute by the Citadel elite who sent raiding parties to loot regional
settlements of their stores of iron. Overall, it is clear that the
influence of Assyria was pervasive in the region and local smiths
may have depended upon Assyrian blacksmiths to teach them
about the unique characteristics of the metal iron and how to work
it under the smith's hammer. 

Therefore, the cultural changes occurring at Hasanlu from the mid-
2nd millennium BC onwards – including the emergence of a highly-
stratified society with a powerful military presence – would have
fostered in many ways an atmosphere of both local creativity but
also emulation of all things Assyrian (see Winter 1977, 379). In
Assyria, iron was a metal of special status associated with the mili-
tary elite and imbued with religious significance. For the local wes-
tern Iranian elite, owning items in iron (either Assyrian in origin or
local imitations) would have conferred a certain status on them,
thereby enhancing their prestige and political power (ibid., 381). In
this light, it is not so surprising that the emergence of the wides-
pread use of this relatively new material at Hasanlu and across
western Iran generally occurred in a period of emerging affluence,
social stratification, and military might and in a context of artistic
and technological innovation. 

Central Western Iran: Luristan

This brief overview of iron in the Iron Age of western Iran would
not be complete without mention of the finds from the province of
Luristan. There is little question that new insights into the role of
iron in mortuary contexts will be revealed as scholars begin analy-
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FFiigg..  44::  IIrroonn  aarrtteeffaaccttss  uunniiqquuee  ttoo  HHaassaannlluu  iinncclluuddee  ttwwoo  ttyyppeess  ooff
hhooaarrssee  ggeeaarr::  ssiiddeebbaarr  cchheeeekk  ppiieecceess  wwiitthh  tthhrreeee  hhoolleess  ((aa))  aanndd  ddeeccoo--
rraattiivvee  ppllaaqquueess  ((bb))..  TThhee  ppllaaqquuee  oorr  rroonnddeell  iiss  ddeeccoorraatteedd  wwiitthh  aa  wwiinn--
ggeedd  hhoorrssee  iinn  rreelliieeff,,  mmaaddee  bbyy  hhaammmmeerriinngg  oonn  tthhee  rreevveerrssee  ssiiddee  ooff
tthhee  ppllaaqquuee..  ((aa::  UUMM  7733--55--336699,,  LL..  55,,88  ccmm;;  bb::  HHAASS  6600--887766,,
DDiiaamm..  1199,,55  ccmm))  ((PPiiggootttt  11998899,,  7711,,  FFiiggss..  66aa,,  bb))..
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FFiigg..  55::  SSmmaallll  iirroonn  kknniivveess  wwiitthh  aa  ssiinnggllee  ccuuttttiinngg  eeddggee  aanndd  uuppttuurrnneedd
ppooiinntt  wweerree  aappppaarreennttllyy  mmaassss--pprroodduucceedd  aatt  HHaassaannlluu..  ((HHAASS  7744--228866,,
LL..  1100,,88  ccmm))  ((PPiiggootttt  11998899,,  7744,,  FFiigg..  1122))..
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sing the newly-published results of the excavations by the Belgian
Archaeological Mission in Iran (BAMI) directed by the late Louis
Vanden Berghe. Two scholars, Drs. Ernie Haerinck and Bruno Over-
laet at the University of Ghent, are undertaking the daunting task
of publishing the masses of data from the numerous excavated Iron
Age cemeteries that yielded great quantities of iron artefacts (see,
for example, Overlaet 2003). Future assessments of the published
archaeological data on Luristan iron, combined with analytical initi-
atives (e.g., metallography, AMS dating, Pb-isotope analysis) that
focus on some of the best-preserved iron artefacts, are guaranteed
to rewrite our understanding of not only iron's role in the region,
but across the entire Ancient Near East. 

The Iron Daggers from Luristan

Of significance to future studies is the well-known and unique class
of iron daggers that are thought to hail from the cemeteries of Luri-
stan and are found in museum collections around the world (Fig.
6). These unusual daggers, which bear both zoomorphic and
anthropomorphic images on their pommels, have been much dis-
cussed in the literature (e.g., France-Lanord 1969, 75-126; Moo-
rey 1991; Muscarella 1989; Pleiner 1969a; b; Rehder 1991; Smith
1971). Among the almost 90 daggers known there are no excava-
ted examples; all were acquired by various museums and collectors
in the 1920s, 1930s, or later as Luristan's ancient cemeteries were
being heavily looted for their remarkable ornate bronzes. This
naturally raises the question of their validity as artefacts as oppo-
sed to modern forgeries. For example, among the many unusual
characteristics of these daggers is their marked degree of similari-
ty, undoubtedly the result of their having been manufactured in
one workshop or by one group of smiths (e.g., Moorey 1991, 2)

or perhaps by modern metalworkers copying ancient prototypes.
Furthermore, most of the daggers are well-preserved for iron of
such antiquity, although this could be a product of their deposition
in the protective environment of tombs and the low temperature
working of the iron (i.e., being air cooled below 750oC), which
makes the metal more corrosion-resistant (Smith 1971, 51) as well
as soft and ductile (Rehder 1991, 16, 19; Pigott 1999, 93-94).  

Fortunately, two of the daggers (from the Royal Ontario Museum
and Massachusetts Institute of Technology) have been radiocarbon
dated by accelerator mass spectrometry (AMS) to the period
1094+60 years BC (Rehder 1991, 14; Moorey 1991). Not only was
it a relief to discover that at least two of the daggers were authen-
tic, but it came as a surprise because they were previously thought
to date to the Iron III period (c. 800-550 BC) (Moorey 1971, 128).
Of course, these two radiocarbon dates merely reflect when the
iron was smelted, so the daggers could have been made from recy-
cled metal at a later date (see below). If it is found that other dag-
gers date to a similar time period, it would place this class of dag-
gers among the very earliest iron artefacts in western Iran.
Moreover, they would join an exclusive group of pre-1000 BC iron
artefacts known from across the Ancient Near East (see Waldbaum
1999). 

TThheeiirr  MMaannuuffaaccttuurree

The way in which the daggers were manufactured is also intriguing
(see, e.g., Smith 1971). Rehder (1991) has suggested that the iron
was smelted by metalworkers who understood forge-welding, but
that the daggers were later manufactured by smiths who did not
have this knowledge (Moorey 1991, 6-7). In iron smelting, if the
furnace producing the iron yielded a single large bloom then the
forging of the single bloom to extrude slag and coalesce the metal
would not necessarily teach the smiths the benefits of forge wel-
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ding. However, Rehder suggests that the producers of the daggers’
iron were smelting small ‘mini’ blooms that had to be forge-welded
together into large pieces of iron stock. Quite possibly, from whe-
rever these blooms were being made, they were traded away to
smiths in places such as Luristan, who then used the stock to
assemble the daggers. However, the daggers were not shaped by
forge-welding multiple pieces of iron together. Rather, they were
crimped and riveted together from 8-15 individual parts, possibly
by bronzesmiths who "were improvising brilliantly in ignorance of
iron's special qualities" (Moorey 1991, 6-7; see also Maxwell-Hys-
lop & Hodges 1966, 169; Rehder 1991; Smith 1971, 52). Thus, if
we accept Rehder's suggestion, the possibility exists that the
blooms were being manufactured in one place (perhaps from
workshops in neighbouring Assyria5) and then traded to smiths in
Luristan – a model for early iron production that could be exten-
ded to all of western Iran. 

Concluding Remarks

Iconographic arguments proposed by Roger Moorey (1991, 7-8)
suggest that dagger imagery could have been linked to an under-
world deity such as Nergal, who is in turn associated with both
Assyro-Babylonian, Hittite, and Hurrian cult as well as the sword.
This underworld association would be appropriate for a weapon
that was perhaps manufactured exclusively as a mortuary offering
(cf. Moorey 1991, 8). The daggers' curious unwieldiness fits well
with the idea that they were not intended for battle. In addition,
the iron used in the blades tends to be a low-carbon heterogene-
ously-carburised wrought iron that is fairly weak to start with and
only becomes weaker with annealing. They were, therefore, soft
and ductile daggers (Rehder 1991, 16). Thus, the general sense is
that they were being manufactured as prestigious grave goods to
be interred with deceased individuals, perhaps those of a certain
elite status or rank such as a class of warriors (see Muscarella
1989, 351; Rehder 1991, 18). 

Of course, given the acontextual status of the Luristan iron dag-
gers, they will be plagued by controversy until each one has been
subjected to radiocarbon analysis. It is extremely difficult to argue
with the radiocarbon dates for the smelting of the iron used in the
two Luristan daggers, but it remains to be seen what an art histo-
rical approach can tell us about the date of their actual manufac-
ture. As a result of our recent MASCA analytical program on the
bronzes from Luristan excavated by the Belgian Mission (see Fle-
ming et al. in press), a note on the iconography of the daggers can
be raised that, in turn, might reflect on their chronology. On a
number of the Luristan daggers there is depicted in forged and chi-
selled metal the image of a bearded human face. A very similar
bearded human visage is found on tin-bronze axe-adzes from the
excavated Luristan cemetery at Bard-i Bal, which is dated to the
Iron III period (c. 800-550 BC) by Haerinck and Overlaet (in press).
Whether this image is part of a long-lived Luristan iconographic
tradition or supportive of the later date for the actual manufacture
of the daggers, which both Smith (1971) and Rehder (1991, 16)

deemed particularly remarkable examples of the early blacksmith's
craft, remains to be seen. Only continued scholarly research into
the archaeology and ancient technology of iron metallurgy in wes-
tern Iran will shed new light on this and a myriad of other intri-
guing questions. 
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Notes

1 Among the numerous references that can be consulted on the coming of
iron in the Ancient Near East, the following are particularly informative:
Curtis et al. 1979; Maddin 2003; Moorey 1994, 278-292; Muhly 1982;
Pleiner 2000; Pleiner & Bjorkman 1974; Waldbaum 1999; Wertime &
Muhly 1980. The discussion in this chapter of the catalogue is based on
my previous publications (Pigott 1980; 1981; 1982a; b; 1989; 1999, 6-
7, 90-96). 

2 The possibility that the initial encounters with metallic iron (other than
meteoritic) were the result of iron produced during the smelting of copper
ores has been discussed by a number of scholars (e.g., Cooke & Aschen-
brenner 1975; Gale et al. 1990; Maddin 2003, 310; Merkel & Barrett
2000; Pigott 1982a, 21; 1999, 6; Smith 1966; Tylecote 1970, 290; Tyle-
cote & Boydell 1978; van der Merwe & Avery 1982; Wertime 1964, 1262;
1973). Despite the fact that iron can be produced during copper smelting,
neither archaeology nor the laboratory has been able to provide any well
substantiated early examples of such iron.

3 What remains curious about iron in the Assyrian Empire is that despite the
enormous amount of iron used by the Assyrians, archaeology has yet to
identify significant evidence for the mining and smelting of this important
metal. It is difficult to imagine that Assyria acquired all of its iron from out-
side the empire by means such as conquest, trade, treaties, and tribute. 

4 The potential influence and role of Urartian iron and ironworking in wes-
tern Iran has not been examined in detail nor discussed herein. Those
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interested in this topic can consult the following sources: Kellner 1979;
McConchie 1998; Merhav 1991. 

5 There is strong evidence to suggest that Assyria was an empire conver-
sant with iron technology by the later 2nd millennium BC (Curtis et al.
1979; Pleiner & Bjorkman 1974).
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