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It has been claimed that “the motive power of a cul-
ture...lies in its technology, for here it is that energy is
harnessed and put to work” (White 1949). If so, then
adopting the best technology available, from whatever
source, or developing it locally is of supreme importance
for any culture.

In our pragmatic world, technology is divorced from
art, with rare exceptions (e.g. computer graphics). In an-
tiquity, by contrast, art and technology were intimately
associated. Cyril Stanley Smith (1970), a metallurgist
and historian of science, has stressed that technology is
the integrated work of man’s hand, eye, and mind, in-
dividuals being responsible for inventions. An equally
important concept, emphasized by Smith, is that tech-
nological advance is often motivated by aesthetic as well
as practical considerations.

The association of “Art and Technology” and its im-
petus to cultural development is evident throughout the
archaeological record of Jordan — from the Neolithic
plaster statues to the monumental stone architecture of
the Decapolis cities to the frescoes of the Umayyad
desert palaces. To assess adequately such achievements,
including the two case studies from the Late Bronze and
[ron Ages of central Transjordan that are presented here,
arange of theoretical issues need to be addressed.

A Theoretical Framework
Technology is tied to art, because any artistic expression
depends on its medium, viz., the extent to which materi-
als and production methods set specific boundary condi-
tions as to which styles are possible and most suitable.
Pottery-making illustrates this close coupling of art to
its medium (McGovern 1986b), which also applies to
other crafts and industries. In brief, the form and dec-
orative details of a pottery vessel are the end-products of
a complex, industrial sequence. Beginning with the se-
lection and preparation of raw materials (clay and tem-
pering materials), the process continues with fabrication
(whether by coiling, slab-building, wheel-throwing, etc.),
definition of rims, bases, and other features by scraping,
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smoothing, slipping, and/or painting of the surface, bak-
ing the vessels in the sun, and finally firing them in a
kiln or an open fire.

There is nothing special per se about this sequence of
pottery-making operations; potters the world over go
through essentially the same steps. Pottery industries,
however, will differ because of raw material quality —
some potters have access to better clays or are more
adept at preparing their clays — or equipment avail-
ability (power-driven turntables and high-temperature
kilns, for example, enable a better product to be pro-
duced more efficiently).

Because of the close association between art and its
medium, the emergence and subsequent development of
a stylistic tradition is very much dependent on the under-
lying technological traditions. In general, any stage in the
industrial sequence may impact on another stage in the
same sequence. For example, the beautifully contoured
and painted Chocolate-on-White/White Slip vessels, dat-
ing to Late Bronze IA and concentrated at many sites in
the Jordan Valley and on the plateau, could only be
achieved within a wheel-throwing tradition which em-
ployed fine clays, slips, and paints.

Once a stylistic tradition, which is well adapted to un-
derlying technological traditions, has been established,
some variations will occur within the constraints of ma-
terials and methods. A strong conservative tendency is
partly due to the repetitive tasks of pottery-making,
which require complex hand-eye coordination and are of-
ten learned at a young age. Fixed motor habits are need-
ed to make numerous pottery vessels of the same type.
But, stylistic changes are made intentionally (if only to
relieve the boredom!), and others occur unconsciously,
as it were, over extended time periods (and are par-
ticularly valuable in the archaeological seriation and dat-
ing of pottery types). But what does it take to introduce a
major change in materials, techniques, and ultimately
styles?

Cross-cultural contacts can have a major impact on
how native industries change and develop (McGovern
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1989a). These contacts can be direct through trade
goods, itinerant craftsmen, written records, or native
craftsmen being educated abroad; or ideas, whether writ-
ten or oral, and materials can be transmitted through sec-
ond-party and more distant purveyors. The contacts can
be voluntary or forced. Hands-on, apprenticeship training
in a craft is especially effective in transferring tech-
nology. Such transferrals generally involve adaptations,
even innovations, due to cultural and environmental dif-
ferences.

The styles and techniques of one craft, however, can
also be transferred to or “borrowed” from another craft
within the same society, especially if their workshops are
near one another. Pyrotechnologies illustrate the point:
once fire has been used in making lime plaster or simply
cooking food, other materials — clay, metals, silicates —
might intentionally or accidentally be treated with it. Fir-
ing temperatures for different materials will differ, and
modifications and adaptations of kilns, such as the stan-
dard double-chambered pottery kiln (with separate firing
and baking chambers) in contrast to a small single-
chamber unit for smelting metal ore, will be needed.

Lacking adequate textual evidence, some critical fac-
tors in the transfer process will never be known. Besides
material and technical constraints (raw materials, cli-
mate, water regimes, tools, and so forth), which can be
assessed to varying extents, very little information may
be available about the specific social arrangements (for
example, land-tenure and inheritance practices) and other
political and economic factors (labor supply, capital for-
mation and investment, craft secrecy, the extent to which
artifacts are markers of status, diet, group identity, re-
ligious values, etc.).

In the Third World today, the potter may not be able
to afford a wheel or a high-temperature kiln, or be able to
hire additional assistants to expand his operation. To ap-
peal to the tourist trade or the art market, changes in tra-
ditional technology and styles can be a necessity (Gra-
burn 1976). Investment costs, with an uncertain outcome,
must consequently be weighed against the economic sur-
vival of the craftsman and his/her family.

The low socio-economic status of many craft special-
ists in societies around the world today, however, need
not have been the case in antiquity. Ceramic materials,
for example, as among the earliest man-made synthetics,
were viewed as almost miraculous replications of nat-
urally occurring minerals, metals, and other substances,
often associated with specific deities (McGovern 1989b).
Judging from the large percentage of cultic and other
special artifacts made from pottery, silicate materials,
and metals found in public buildings and tombs, these
crafts and industries were often of central cultural sig-
nificance. Even Egyptian gods were willing “to get their
hands dirty”; Khnum, a major god of creation, is often
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depicted in reliefs as a potter throwing vessels and other
divine figures on a turntable. Lesser human practitioners
of such crafts might then have risen to higher socio-
economic positions and had more opportunity for experi-
mentation in a relatively “open” society —i.e., one that
is willing and able to entertain non-traditional religious,
artistic, and technological concepts.

As a final theoretical point, if one were to single out
the most important long-term, internal cultural factor
contributing to technological and artistic change, that
would be increasing social stratification and political
centralization, often accompanied by increasing popula-
tion (for references, see McGovern 1989a). This de-
velopment can markedly alter the supply and demand
conditions of production by enlarging markets, creating
better transportation systems, concentrating capital for-
mation, and contributing to more diversified tastes and
needs within the society. Assuming that rational econom-
ic decisions will eventually prevail, any threat to the ex-
isting power structure has been minimized, and crafts-
men or their organizations have access to capital and are
“open” to change, then changes in the craft’s organiza-
tion (for example, from household to mass production),
investment structure, and products (by targeting special-
ized sectors of the market) will be the ultimate outcome.
By the multiplier effect, the emergence of a specialized
industry, here considered as the independent variable,
could propel the culture in the direction of ever greater
stratification and centralization.

Because of the numerous permutations of the various
environmental, individual, and cultural factors in any
given instance of artistic creation or technological in-
novation, many different outcomes are possible. The
dominant matrix of factors leading to a particular out-
come can sometimes be reconstructed ex post facto, but
the predictive power of this “general systems” model is
limited. Reconstructing the origins and subsequent de-
velopment of an ancient style or technique solely on the
basis of archaeological evidence is extremely precarious.
Archaeological data represent a very small, highly se-
lective fraction of the original technology. Even with
written contemporaneous records, which present their
own problems of interpretation, it is doubtful that the rel-
ative significance of the various factors involved in a
given instance of an artistic or technological achieve-
ment can be unequivocally demonstrated.

Two Case Studies from Jordan: Iron/Steel Jewelry
and Stone Statuary

These theoretical considerations of how art and tech-
nology are interrelated and can change or remain the
same through time, set the stage for two instances of in-
novative developments under very different cultural cir-
cumstances during the Late Bronze and Iron Ages of



central Transjordan.

The Iron/Steel Jewelry of Transjordan

In updating my treatment of a central Transjordanian
iron and mild steel industry, beginning toward the end of
the Late Bronze Age and continuing into the Iron Age,
there is no need to reiterate the stylistic and technolog-
ical details of the jewelry from the Baq‘a Valley here
(McGovern 1986a) (FIG. la-c). Suffice it to say that the
eleven iron/steel anklets, bracelets, and rings, together
with forty additional fragments, from the Baq‘a Valley,
constituted a significant increase in the number of pub-
lished iron artifacts from Jordan.

Similar iron jewelry artifacts of early Iron date had al-
ready been reported from sites within a 10 to 50 km ra-
dius of al-Baq‘a — in tombs at nearby Madaba (Harding
1953) and on Jabal an-Nuzha in ‘Amman (Dajani 1966).
One weapon — an iron knife — was found in a tomb at
Tall as-Sa‘idiyya in the Jordan Valley (Pritchard 1980:
20, FIG. 15.6). Most recently (1987), iron jewelry of the
same types as those from al-Baq‘a have been reported
from a tomb at Pella of early Iron Age date, with over a
hundred burials (pers. comm., S. J. Bourke, May 19,

1988). Technical analyses of this jewelry from Pella, as |
well as Madaba, Jabal an-Nuzha, and Tall as-Sa‘idiyya, |

have not yet been published, so it is uncertain whether
they are made of iron or a true steel.

The Pella discovery is intriguing in view of a single
piece of steel from the same site, which was first re-
ported to be of Middle Bronze Age date (Smith et al.
1984), over 500 years earlier than the early Iron Age
group. Not surprisingly, the Middle Bronze piece is now
seen as belonging to the end of the Late Bronze Age
(Smith 1984: 474). The transitional Late Bronze-Iron
Age jewelry at Pella indicates that iron — very likely
steel — jewelry was available on a fairly large scale dur-
ing this period.

Iron or steel artifacts of early Iron Age date, including
jewelry, weapons, and tools, have also been excavated at
other eastern Mediterranean sites (Waldbaum 1978) —
in particular Cyprus and Syria, where large groups are re-
ported. For example, thirty-five iron objects, mainly jew-
elry, from Period I tombs at Hama have been published.
Jordan, however, is now clearly “on the map,” and if the
Jordanian discoveries of the last fifteen years are any
measure, the numbers and relative percentages for Trans-
jordan compared to other regions could become even
more pronounced in the future.

When analyses of Palestinian iron artifacts, with well-
preserved intact metal, have been done, they have often
turned out to be of a mild steel (Muhly ef al. 1990). Why
is the early iron from these sites so often steel? Is the
new metal the result of an intentional, innovative process
or simply an accidental accompaniment of ironworking?

TECHNOLOGICAL INNOVATION AND ARTISTIC ACHIEVEMENT
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la. Mild steel anklet/bracelet from Cave A2 (Late Bronze 1A), Jabal
al-Hawaya, Baq‘a Valley (registration data with line-drawings in
McGovern 1986a: FIG. 84.11).

1b. Cross-section of mild steel anklet/bracelet (registration data with
line-drawings in McGovern 1986a: FIG. 84.54) at 24x magnification,
showing extensive carburization with Widmanstatten patterning.

lc. Scanning electron micrograph, 1100x, of anklet/
bracelet cross-section shown in 1b. Nodular car-
bidesarevisibleattheinterfacebetweenpearliteand
ferrite regions. (Photographs courtesy of N. Hart-
mannandH. Moyer).
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Although some of the metallographic evidence is
open to debate, the prevalence of iron and steel during
this period at a number of sites in the eastern Med-
iterranean points to intentionality, if only at the empirical
level —i.e., knowing how to steel iron without being
able to explain the process scientifically. The al-Baq‘a
jewelry thus shows uniform carburization throughout the
cross-section of the metal artifacts which were examined.

If steeling iron artifacts were an intentional develop-
ment, then the question may be posed whether the initial
impetus for the innovation of steel at this time nec-
essarily involved the mechanical properties of the metal?
If one follows the traditional view that the Philistines,
one of the Sea Peoples, introduced ironworking into Pal-
estine near the beginning of the Iron Age (Wright 1939),
then it is a short step to proposing that iron and/or steel
~ was of particular importance in conquering the native
peoples and environment, i.e., as weapons in war and as
axes and ploughs to clear forests and plow fields for ag-
riculture.

Transjordan clearly underwent a major cultural trans-
formation at approximately the same time that the Sea
Peoples were establishing themselves in the Levant. The
Late Bronze city-state system of Transjordan collapsed,
and a dispersed network of small villages emerged, with
a much lower standard of living and fewer foreign con-
tacts in the early Iron Age (McGovern 1986a). Except
for the single Tall as-Sa‘idiyya knife, however, the mild
steel artifacts from the Transjordan are exclusively jew-
elry items. Their ornamental nature would then suggest
that the hardness of the metal was less important to the
smith than its aesthetic qualities: color, sheen, and/or the
jingling sound of a pair of anklets or bracelets that were
worn together. Aesthetic appeal need not involve magic
(cf. Muhly e al. 1990). Rather, mild steel artifacts could
be another example of the adoption of a new form or pro-
cess, perhaps as visible symbols of a new order. Iron/
steel jewelry could also be a repository of wealth. The
shift from wheel-thrown to coil-built pottery, with the
appearance of several new types in Iron IA, also reflects
the artistic and technological change of the period
(McGovern 1986a; 1986Db).

Where were the steel artifacts made that have been
excavated in Transjordan? There is no compelling reason
for arguing that these artifacts had to be imported. The
pottery found in the tombs at the various sites in central
Transjordan are of local types, and other artifacts, apart
from marine shells, are of types common enough at
many early Iron Age sites on the plateau and elsewhere
in Palestine.

It has been argued that the adoption of iron tech-
nology in its early stages throughout the eastern Med-
iterranean area was encouraged by a reduced or in-
consistent availability of copper and/or tin (Snodgrass
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1971; Maddin er al. 1977). As a result of the socio-
political upheavals that characterized the last two cen-
turies of the second millennium BC, trade routes from
Afghanistan, where important tin ores are known to have
been exploited in the second millennium, would have
been cut off, and craftsmen would have turned to al-
ternative metal ores.

The consistently high tin bronzes of early Iron Age
jewelry from al-Baq‘a (averaging 10.6% tin), much high-
er than the tin contents of bronzes of earlier date in the
same region (average of 7.8% for the Late Bronze period
from c. 1550 to 1200 BC), suggest that this model does
not apply to the Transjordanian plateau. A similar phe-
nomenon has recently been documented for early Iron
Age Greece (Waldbaum 1989), where high-tin bronze ar-
tifacts — often jewelry — are found in association with
iron artifacts. Unless they had a means of enriching the
tin contents of older bronzes, which is highly unlikely,
the local metalsmiths must still have had additional sup-
plies of tin. Other Near Eastern tin sources —in An-
atolia, Egypt, and Lebanon — are known, but whether
they were exploited in the early Iron Age is unknown.
Even if these mines were worked and the ores processed,
one would still need to explain how during a period of
evident contraction in trade, tin reached Transjordan and
Greece.

Waldbaum (1989) interprets these findings in light of
Wertime’s hypothesis (1982; 1983) that extensive de-
forestation of the Near East had occurred by the later sec-
ond millennium. Since iron ore is more efficiently smelt-
ed than copper ores (Horne 1982), iron production might
then have gradually gained in importance as a response
to ecological pressures. In fact, copper smelting need not
be more inefficient (see references in Muhly ef al. 1990),
depending upon other variables (type of furnace, ben-
eficiation of ores, etc.). Thus, even if it can be dem-
onstrated that environmental deterioration occurred to-
ward the end of the Late Bronze Age (Waldbaum 1989:
119-120), the ecological model for the shift from copper/
bronze to iron/steel is inherently weak.

Another scenario may be proposed for the innovation
of iron and steel in Transjordan (McGovern 1987). In the
wake of economic and social dislocations at the end of
Late Bronze Age, the urban population apparently dis-
persed into hinterland areas where alternative subsistence
strategies were required. Under these circumstances, new
ores might have been experimented with and a new tech-
nology of ironworking might have been developed,
which included the steeling of the metal (cf. Stech-
Wheeler et al. 1981). Although the necessary impetus for
the full development of an iron/steel industry might have
come from farther afield, the available archaeological ev-
idence from central Transjordan, where few foreign con-
tacts are evident in the Iron IA period, suggests that a na-



tive iron/steel industry was established near the end of
the Late Bronze Age.

Iron ore deposits of limonite and hematite exist north
and northwest of al-Baq‘a in the Wadi az-Zarga” and
‘Ajlin regions (Basha 1968). Recent geological in-
vestigation has revealed further extensions of these hy-
drothermally deposited iron ore veins striking southwest
toward the Rift Valley (Mikbel ef al. 1985).

Limited archaeological investigation in the ‘Ajlun,
where some roads are literally lined with slag, has thus
far uncovered only medieval Islamic smelting operations
(Coughenour 1976), but preliminary surveys by the au-
thor at a smelting site only 10 km north of al-Baq‘a,
Dhahrat Aboi Thawwab, has yielded early Iron Age
sherds. The chemical composition of one well-fused
piece of slag from this site, as determined by proton-
induced X-ray emission (PIXE) spectrometry, is similar
to that of one of the al-Baq‘a iron/steel artifacts, par-
ticularly in having an elevated cobalt content (0.3-0.5%
by weight). This finding is especially noteworthy, be-
cause a small group of red glass beads and a horned eye
bead were found in association with the iron/steel ar-
tifacts in the al-Baq‘a burial cave, and they also show el-
evated cobalt. Since the glass has a very high iron oxide
content (average of 48.7%), it is quite possibly a re-
worked slag, perhaps a spin-off product of the primary
metals industry.

Preliminary archaeological and archaecometallurgical
surveys in the vicinity of the other iron ore deposits to
the north and west of ‘Amman — e.g. Jil‘ad — suggest
that medieval smelting is best represented (Gordon et al.,
nd). Only Tall adh-Dhahab al-Gharbi appears to have had
definite smelting activity earlier than the Islamic period
—in the late Hellenistic period (Gordon and Villiers
1983).

Sites close to the iron ore deposits, such as Dhahrat
Abu Thawwab and Jil‘ad, are in relatively fertile areas,
along the watershed at a higher elevation than al-Baq‘a,
and probably received more rainfall. In a period of cli-
matic deterioration and deforestation such as the Late
Bronze-Iron Age transitional period is argued to have
been, the iron-ore regions would have been a preferred
direction for human populations to move toward and set-
tle. Today, these regions have extensive tracts of oak fo-
rests; if similarly well-forested in antiquity, building and
fuel needs, the latter a high priority for an iron/steel in-
dustry, could have been met.

It may be proposed that native metalsmiths began to
exploit local iron ore deposits on a large scale when the
Late Bronze culture began to disintegrate and de-
centralize. It is also possible that metalsmiths from far-
ther south in Wadi ‘Arabah — who already had ex-
perience in flux copper ores with iron ores (Conrad and
Rothenberg 1980) — might have contributed to the de-
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velopment of the new technology. The prevalence of Red
Sea molluscs in the al-Baq‘a burial caves, which yielded
the iron/steel jewelry, points to contacts from this direc-
tion.

Until excavations are carried out at several of the iron
ore mines and smelting sites, we cannot be certain
which, if any, were a source of the al-Baq‘a steel or were
even in operation during the Late Bronze-early Iron tran-
sitional period. West of the Jordan River, some evidence
of Late Bronze-early Iron iron smelting has been re-
ported from Khirbat al-Mashash in an-Naqgab, Kamid al-
Lawz in the Biga“ Valley of Lebanon, and Tel Yin‘am in
the Lower Galilee (see Muhly et al. 1990).

The Unique Statuary of the Later Iron Age

The Ammonite culture emerges in this proposed iron-
working region later in the Iron Age. It is uniquely char-
acterized by massive circular and rectangular buildings,
constructed of unhewn, dry-laid boulders of limestone,
sandstone, and flint, which are distributed over a 20 km
radius around the ‘Amman citadel. These structures are
discussed in detail in the paper that I presented at the
fourth International Conference on the History and Ar-
chaeology of Jordan (McGovern 1992).

A dramatic native art form is associated with the
large-scale architecture that develops in the Iron Age in
the ‘Amman area and continues down to at least the Per-
sian period. More than thirty painted limestone and (very
occasionally) basalt statues and heads have been found
on the Citadel and at several outlying sites (Barnett
1951; Ma‘ayeh 1960; Tell 1967-68; Zayadine 1973;
1991: PLS. 38-45; Zayadine et al. 1989; Horn 1973;
‘Arajan — Khairi 1970; Khirbat al-Hajjar and Abu
‘Alanda — Ibrahim 1971).

The statues were not recovered from secure ar-
chaeological contexts, so they can only be broadly dated
to the Iron IIB-C period. Based on associated ar-
chaeological material, an eighth-seventh century BC dat-
ing has been proposed (Dornemann 1983: 154). The pa-
lacography of the inscription on the Yarah ‘Azar statue
(below) (FIG. 2), which includes the mention of the Am-
monite king Sanipu, very probably the same Sanipu who
submitted to Tiglath-pileser III in 733 BC, dates this ex-
ample to the late eighth century.

Dornemann (1983: 154-160) conveniently summarizes
the pertinent stylistic details of the statues and heads, and
illustrates many of them. The statues, which are some-
times represented by only a head or torso, were evidently
intended to be free-standing. Approximately 50 to 80 cm
in height, they are smaller than life-size. Except for one
possible female from Khirbat al-Hajjar, all are males.
When preserved, the statues have heavy, squared-off bas-
es, and show no evidence of attachments at the top or bot-
tom (contrast the double-faced female heads, below).
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2. Statue of Yarah
‘Azar, from the
‘Amman  Citadel
(Iron IIB-C). Ht.
48 cm. (Jordan Ar-
chaeological Mu-
seum; photograph
courtesy of F. Zay-
adine).

The male statues are of a composite Egyptian, Syrian
(including Phoenician and Aramaean), and Mesopo-
tamian style. Briefly, Egyptian influence is apparent in
the stance, the position of arms at the sides of the body or
sometimes with a clenched fist against the chest, a lotus
held in one hand, the atef crown, and/or possibly a long
tunic. Syrian and Mesopotamian stylistic features, which
are difficult to distinguish because of Assyrian influence
throughout the region, include coiffures (with hair coils,
sometimes ending in “corkscrews,” and headbands),
fringed shawls and sashes, earrings and armbands, heads
which are disproportionately large in comparison to their
bodies, and/or large (sometimes inlaid) eyes. Some fea-
tures, such as the beard cut away on each side of the chin
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to form a point below the mouth on several examples,
are unparalleled.

The division of the male statues into “Egyptianizing,”
“Transjordanian,” and “Syrian” groups, as Dornemann
proposes, is of doubtful value, since many of the same or
similar features are shared by all the examples. The sup-
posed more Egyptian, Transjordanian, or Syrian in-
fluences displayed in a group of pieces is difficult to as-
sess, because of the evident synchretism of artistic
conventions throughout the Near East at this time. When
and if better dated and provenienced examples become
available, then the finer typological distinctions might be
related to specific cultural spheres.

The uniqueness of the statues — in particular, the fact
that they were free-standing — marks them as a native
central Transjordanian art form. No comparable statues
have been found in Iron Age sites in Palestine, nor in
Egypt, Syria, and Mesopotamia. The Ammonite in-
scription on the base of one statue is significant; it has
been reconstructed to read [...]sw yrh zr/[br z]kr br snb,
«...of Yarah ‘Azar, son of Zakir(?), son of Sanipu” (Bar-
nett 1951: 35, PL. 13; also see Bordreuil 1973). Zay-
adine’s proposal (1974; 1991) that the statue represents
an Ammonite king, giving his ancestry from former
kings, is in accord with Assyrian records that mention a
king of Ammon named Sanipu in the time of Tiglath-
pileser III. The atef crown on several of the heads fits
this interpretation, since in Egypt the atef crown was as-
sociated with the deified pharaoh. Atef-crowned, un-
identified figures are also known from the Nimrud ivo-
ries (Mallowan 1966: FIGS. 469, 470, 504, 525, PL. 1X)
and Persian figurines (e.g. Negbi 1967: 17, PL. 11.67).
These statues could then have served, not unlike similar
monumental statues in Egypt and Mesopotamia, to dem-
onstrate in visible form the authority of the Ammonite
ruler, albeit as an Assyrian vassal. The possibility, how-
ever, that the aref-crowned statues might represent dei-
ties cannot be excluded.

The origins of such artistic synchretism in Trans-
jordan is unknown. Because of the scarcity of securely
dated Iron I and Iron IIA-B remains in Jordan generally,
one can only guess at how such a unique art form arose.
A nascent Ammonite kingdom, however, might well
have emerged by later Iron I, with a concomitant growth
of the population in the Greater ‘Amman region. A pro-
liferation of massively constructed buildings and com-
plexes of buildings throughout the region had certainly
occurred by the Iron IIC/Persian period. A comparable
settlement pattern, with similarly constructed buildings,
possibly has its roots in the Late Bronze Age (McGovern
1992). But when did the intensification and expansion of
settlement begin? Was it a gradual or relatively fast pro-
cess? More information about the earlier part of the Iron
Age is crucial in assessing how political centralization



and social stratification developed in the area. Architects,
stone masons, and other personnel would have been
needed for the large-scale building construction, and in
time, especially if economic and political contacts with
neighboring cultures were established, a local school of
sculpture might well have arisen. A local architectural
school in Moab might also explain the production of the
Bala‘a, Jabal Shihan, and Mesha basalt stelae.

The unique double-faced female heads from the Cit-
adel pose similar problems of dating, stylistic affinities,
production, and purpose as do the free-standing statues.
The group of four female heads were found secondarily
built into a Hellenistic drain (Tell 1967-68) (FIG. 3).
Based on the palacography of the Ammonite letters in-
cised on the back of the eye inlays, the heads are dated to
the eighth century BC (Bordreuil 1973) or the seventh-
sixth century (‘Amr 1988: 60, with comparisons to Herr
1978: FIGS. 42.31, 42.44, 43.25, 45.31, 45.36). Dorne-
mann (1983: 162) argues for a sixth century date for one
of the female heads, based on stylistic peculiarities that
appear on later protomai from Western Mediterranean
sites and on figurines and molds from Iron IIC contexts
at ‘Amman and al-Mugabilayn. The female heads are thus
approximately contemporaneous with the statues.

Kay Prag (1987) has convincingly argued that the fe-
male heads served as ornate balustrades, perhaps together
with proto-Aeolic capital elements, in a multi-niched
window. The four limestone examples are approximately
the same size — about 26 cm in height, and about 21 cm

3. Double-faced female head, from the ‘Amman Citadel
(Iron IIC). Ht. 30 cm. (Jordan Archaeological Museum;
photograph courtesy of F. Zayadine).
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in thickness and width — and share the same stylistic
features with minor variations.

The famous “Woman at the Window” ivories, which
are well-represented at Nimrud, Khorsabad, and Arslan
Tash (for references, see Prag 1987), with a single ex-
ample from Samaria (Crowfoot and Crowfoot 1938: PL.
13.2), are remarkably similar to the ‘Amman female
heads. Despite the differences in artistic medium and
size, the heads’ large eyes which were inlaid with ivory
and black stone for the iris and outline of the eye, the
long straight hair plaits held with a headband, the ear-
rings comprised of a hoop and three drop pendants (sim-
ilar to those worn by several of the statues — above), the
choker necklace which was also originally inlaid, and the
over-all proportions of the face are very comparable to
the same features on the ivories. Moreover, the ivories
are generally dated to the eighth century, as are most
probably the female heads.

One problem stands in the way of the interpretation
that the heads were used as balustrades. Assuming that
the ivories are based on architectural analogies, as at-
tested by the finding of proto-Aeolic capitals in many
Near Eastern sites, why has only ‘Amman thus far yield-
ed such female head sculptures? The heads almost cer-
tainly were intended as architectural elements, because
cylindrical holes are drilled in the top of each (according
to Zayadine 1991, the bottoms were likewise drilled).
This has suggested to some investigators (Zayadine
1973: 34-35; Abu-Dayieh 1979: 363-364; Dornemann
1983: 161) that the heads served as column capitals,
which are most similar to Hathor capitals in Egypt, Sinai,
and contemporaneous Cyprus (viz., the prominent, fron-
tal position of the ears on three of the heads is rem-
iniscent of the cow ears of Hathor). Again, the artistic
syncretism of the period precludes a definitive solution.

The broader significance of the female heads has been
widely debated. Safwan Tell (1967-68: 9) has argued
that they represent Ishtar or ‘Ashtoreth, to whom a tem-
ple was dedicated on the Citadel. Prag (1987: 125-126)
also relates the heads to a religious structure to Atargatis/
Ishtar, as based on the identification of the “Woman at
the Window” as ‘Ashtarte/Atargatis/Aphrodite (see Bar-
nett 1975: 150, 202). Hathor capitals also suggest a tem-
ple (Dornemann 1983: 163), since Hathor, as the Egyp-
tian goddess of foreign lands and the “Lady of
Turquoise,” was often identified with a principal female
Canaanite deity, whether ‘Ashtarte, ‘Asherah, Baalat, or
a local equivalent. Most recently, Abdel-Jalil ‘Amr
(1988) has identified the female heads with the Egyptian
tutelary goddesses, Isis and Nephthys. Given the artistic
and religious syncretism of the period, and lacking other
information, such as inscriptions, inferences about the
identity of the female heads are premature (see Abu-
Assaf 1982: 59, 83). One should also not rule out a pure-
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ly artistic function for the double-faced female heads.

Conclusions

The Bronze and Iron Ages of the ancient Near East are
periods of major advances in many crafts and industries
— metallurgy, ceramic production, ivory- and bone-
working, seal carving, etc. Central Transjordan shared in
these developments, more often absorbing technological
advances and artistic idioms from its more powerful
neighbors and adapting them to its own needs and cir-
cumstances.

Two case studies — the iron/steel industry of the Late
Bronze and early Iron Age, and architectural statuary of
the late Iron Age — illustrate how central Transjordanian
societies could also be innovative. The iron/steel industry
very likely developed in response to a cultural and ec-
onomic reorientation — with the disintegration of the Le-
vantine city-state system and the emergence of small,
isolated villages. Craftspeople, who were perhaps orig-
inally copper/bronze metalsmiths, were probably thrown
out of work during the economic and social upheaval.
Under relatively deprived circumstances, they might
have experimented with local iron ores, applying known
smelting and fabrication technology, to produce a materi-
al with special aesthetic and functional properties when
steeled. The ornamental nature of the artifacts thus far
excavated — anklets, bracelets, and rings — suggests
that the utilitarian properties of the iron/steel were less
important than its aesthetic qualities.

In contrast to the lower standard of living and limited
foreign contacts of the early Iron Age, the Iron IIB-C pe-
riod in the Greater ‘Amman region was one of the most
prosperous periods in Jordan’s history. Although the cap-
ital of Rabbath ‘Ammon was controlled by outside pow-
ers during much of this time, an architectural school de-
veloped that produced a unique statuary, reflecting the
international character of the period in its synchretistic
Egyptian, Syrian, and Mesopotamian style.

The significant interrelationships between technology
and artistic expression in Bronze and Tron Age central
Transjordan have only been broached here. The later
Iron Age of Transjordan is characterized by a wide spec-
trum of technologically and artistically sophisticated ar-
tifacts. For example, red and black slipped and bur-
nished, wheel-made bowls (similar to Assyrian “Palace
Ware”), intricately carved seals (again with many Assyr-
ian and Babylonian motifs), and painted horse and hu-
man figurines of unique types were very likely locally
produced in the ‘Amman region. These crafts probably
were preceded by developments earlier in the Iron Age.
Much more study of each artifactual class — typolog-
ically, chronologically, and technologically — is needed,
before we can assess the specific Transjordanian ele-
ments, and how they were transferred to and/or de-
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veloped independently within central Transjordan.
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