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IN MEMORIAM

ALI AL-JABIRI

One of the most gifted artists of modern J ordan,
Ali Al-Jabiri, tragically died on November 28th,
2002. He was bom in Jerusalem in 1945, the elder
son of a famous family, originally from Aleppo in
Syria, which generated intellectuals, technocrats
and politicians. His father, Majdel-din was a civil
engineer who was trained in Turkey and in Chica-
go. He was elected Mayor of Aleppo and became
Minister of Public Works in the Syrian Govern-
ment. His maternal grandfather, Thsan Al-J abiri,
was appointed chief chamberlain in the government
of King Faisal the First, king of Syria in 1920. Lat-
er, President Abdel-Nasser designated him as presi-
dent of the union between Syria, Yemen and Egypt.
He entertained in the past excellent relations with
Yemen, since Imam Yahya Hamid al-Din, the for-
mer ruler of this country, presented him with an old
dagger. This he offered to his daughter Sa‘diya, the
wife of the late Prime Minister Wasfi Al-Tal. This
precious gift ended in the Popular Museum for
Costumes and Jewelry in Amman.

Ali received a profound education: He complet-
ed his secondary school at Victoria College in
Alexandria, where the Palestinian historian Edward
Said was educated, amongst other brilliant figures.
He was then sent to Rugby School in England,
where his artistic talents were admired by his mas-
ters. He did not continue his art studies but was

convinced by his father to study architecture, al-
though he was not prepared for this field: he Jacked
the Mathematics O-Level to pursue this academic

Sy

Pella 1 and 2, 1984 (Jordan National Gallery of Fine Arts).
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(Photo: Bill Lyons).

major. So he left for Standford University in Cali-
fornia where art became his major attraction, and
he was introduced into a group of artists. Influ-
enced by his new colleagues, Ali adopted a bohe-
mian lifestyle. His family were alarmed and sent
him back to the U.K. where he was sent to Bristol
University to read English Literature. In England,
Albert Hourani, who was born in Manchester and
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had graduated from Magdelen College Oxford in
philosophy, politics and economics, became Ali’s
mentor. Hourani published eight books, the most
known of which is The History of the Arab Peo-
ples. Ali was no doubt influenced by his keen
knowledge of the Middle East history and his love
for the eastern civilization. In 1970, he graduated
from Bristol University and worked at the Embassy
of Jordan in London, but he virtually lived at the
British Museum where he was fascinated by, the an-
cient artefacts.

When he returned to Jordan in 1976, he was in-
vited to reorganize the Popular Museum for Cos-
tumes and Jewelry in the Roman Theatre of Am-
man. This pioneering exhibition was founded by
his maternal aunt, Sa‘diya Al-Tal, in 1971-72, at
the suggestion of Prime Minister Wasfi Al-Tal. The
officials at the museum remember his work very
well: Because he was sensitive to the works of tra-
ditional art, he was very hesitant and rather moody,
the employees say. But his technique of exhibition
was splendid, since he had training in museology at
the Metropolitan Museum of New York and was
invited to the Louvre in 1982. He expressed his
love for the antiques by painting two panels of ob-
jects from the Metropolitan and wrote the legend:
“Four vases believed to have been found in North-
West Anatolia from Troy II period, 2200 BC, Exact
counterparts, Schleimann lost in World War II”.
The second panel is titled: “Graeco-Roman Treasu-
ry, Metropolitan Museum”. His love for antiquities
urged him to participate in the fieldwork of the ar-
chaeological missions in Jordan. He spent good
time in Pella, in the Jordan Valley, and produced
several paintings of landscape and pottery objects.”
His paintings of Khirbat adh-Dharih excavations he
presented to Dr. Francois Villeneuve who admired
him and was shocked by his untimely death; he
sent condolences to his sister Diala who lives in
Amman. Ali spoke excellent French and was the
friend of the French community in Jordan. The for-
mer ambassador to Jordan, H.E. Patric Leclaire and
his wife Alice as well as Bernard Emié and his wife
sent their deep regrets for the loss of a genius artist
and a faithful friend. They appreciated his wide
knowledge of international culture and his attrac-
tive personality. Ali hated to show up in the social
receptions of Amman, although he was much in de-
mand. He attended some national celebrations of
embassies out of courtesy. As a matter of fact, he
was a bitter critic of the inefficiency of officials in
Jordan, and of the loss of many vernacular old
houses in Amman: He tried hard to salvage the old

Cairo Mosque (Jordan National Gallery of Fine Arts).

house of Hajj Suleiman al-Bilbeisi in the down-
town area, at the foot of Jabal al-Jawfah that was
built at the end of the 19th century. His drawings
of the house remain exquisite works of art, but he
failed to save the monument. When he was living
in ‘Agaba and preparing the drawings of the Arab
Revolution of 1916-18, he fought to convince the
responsible officials to protect the old streets of
this port of Jordan that date to World War 1. He
also tried hard to preserve the palm groves of the
city in the area called al-Hafayir. He succeeded in
drawing the attention of the ‘Agaba Authority to
the beauty of the old gardens.

It is difficult to characterize the art of Ali. Peo-
ple describe it as “modern realism”. His education
as an Orientalist made him love the mosques of
Cairo, of which he executed beautiful paintings,
now in the Jordan National Gallery of Fine Arts in
Jabal al-Luwaybidah. He was attracted by the old
houses of Ma‘an and reproduced old mudbrick
streets of the city. Every object, an old wall, a win-
dow, was a subject of artistic painting for Ali. His
drawings were mostly pastel, water colours, acrilic
and collage. The soft and beige hues of the pastel
and water colours are most appropriate to the
desert tones and the rosy landscape of Petra.

He spent a long time in Petra, reproducing the
Nabataean facades and living at Umm Sayhiin, the
Bdul village where he was later buried. Everyone .
remembers him: He hired a donkey to reach the
Wadi Musa market and bring fodder for his don-
key. To save the animal the trouble of the road,
people remember he went on foot and carried the
bag of barley on his back. The donkey was thank-
ful and started to bray loudly when he saw his mas-
ter.

The art of Ali was of simplicity and genuine
sensibility. He made a few portraits: The portrait of

* Thanks to Mr. Tariq Obeidat of the Jordan National Gallery
of Fine Arts for providing us with pictures of Ali’s work in
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Princess Wijdan Ali is probably the most perfect
because it exhibits an idealization of the human
person. The portrait of Umm Isa, sister of Mamduh
al-Bisharat, is more realistic and represents a beau-
tiful and healthy lady who lived at the family man-
sion in Umm al-Kundum.

Ali was close to the Royal family. With H.R.H.
Prince Ra‘d Bin Zeid, he was a founding member
of the Petra National Trust, an NGO to protect the
Petra National Park. He was an active member of
this organization, an architectural conservationist
with outstanding ability in site interpretation and
development, while maintaining a balance between
tourism requirements and site preservation.

A memorial service was held for Ali at Umm al-

Ali Al-Jabiri

Kundum, which was attended by H.R.H. Prince al-
Hassan Bin Talal, Ra‘d Bin Zeid, Princess Alia
Bint al-Hussein and Dr. Taleb al-Rifa‘i, then Min-
ister of Tourism and Antiquities. The Bdul of

- Umm Sayhtin built a tent near his tomb at the en-
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trance of the village to receive condolences on the
day of his burial. They also offered a copious meal
to the people who came to salute his generous soul
and prayed for him at the mosque of the village. He
will certainly be remembered forever by his friends
in Jordan and abroad.

Fawzi Zayadine
Department of Antiquities
Amman — Jordan






QA‘ ABU TULAYHA WEST, 2001
AN INTERIM REPORT OF THE FIFTH SEASON

Sumio Fujii

Introduction

The fifth excavation season at Qa‘ Abil Tulayha
West (QATW) (aull 4 ¢ L5) — a Late Neolithic
(LN) and Early Bronze Age (EBA) site in the
northwestern part of the al-Jafr basin (2211), south-
e Jordan — was conducted from August 13
through September 29 in 2001, with the kind coop-
eration of the Department of Antiquities of Jordan.

The main goal of this season was to obtain fur-
ther evidence for the pseudo-settlement hypothesis
(Fujii 2001: 33-37; 2002a) — a likely explanation
of the formation process of this unique desert site.
For that purpose, a total of twelve LN burial cairns
and a large EBA structure were excavated in the
Southwestern Complex (SW Complex). As a result,
it has become clearer that the hypothesis has a reli-
able base. Another objective — a chronological re-
assessment of the Jafr blade assemblage — was
also attained with the excavation of Structure 1001,
and it was attested that the assemblage, which has
often referred to within the Upper Palaeolithic con-
text, is in fact dated to the EBA. The purpose here
1s to present a brief summary of this season focus-
ing on these two issues mentioned above.

The Excavations of Layer 4 Burial Cairns

The SW Complex includes no less than twenty
burial caimns that were constructed on the upper
surface of Layer 4 dated to the LN. They are lined
N-S, roughly at a regular interval (Fig. 1). On the
basis of their techno-typology, construction materi-
al, and general orientation, they can be divided into
four groups, BC-100s to BC-400s, roughly in order
from north to south. Three of the first group, BC-
102 to BC-104, have already been excavated dur-
ing the last season (Fujii 2001: 30-33); the BC-
200s and southward were our main concern in this
season.

BC-200s

The BC-200s are defined by a series of techno-
typological differences from the BC-100s: 1) the
use of limestone cobbles and boulders, instead of
limestone and flint slabs; 2) an incorporation of the
two major components comprising a burial cairn
entity (i.e., a burial cairn and its annexed pseudo-
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walls); 3) a shift in mound plan resulted from the
second modification (i.e., a transformation from a
smaller, twin-type mound to a larger, oblong
mound). Thus, overall, the BC-200s present a more
or less disorderly appearance in comparison with
the rather neat profile of the BC-100s. Besides, as
will be referred to, another difference can be found
in the general orientation, which indicates a shift
from the NW-SE direction in the BC-100s to the
WSW-ENE in the BC-200s.

To date, two examples, BC-201 and BC-205,
have been identified as belonging to this group, of
which the former was excavated down to the origi-
nal mound surface and the latter examined further
down to an under-mound feature. In addition, a
few more examples appear to lie between the two,
but they have not yet been given individual num-
bers due to the preliminary state of examination.

BC-201: Located ca. 10m south of BC-106, BC-
201 has a slightly oblong mound ca. 5m (NW-SE)
by 4m (NE-SW) in two major axes and ca. 15¢m in
height (Fig. 2). A large number of limestone and
sometimes flint cobbles, placed either in a horizon-
tal or in an upright position, form concentric circles
ca. 1.5-3m in diameter. Limestone and flint slabs
— construction material long preferred among
Layer 4 structures — are no longer used here.

The two major components of a burial cairn en-
tity are still barely traceable. The small concentric
stone circle in the center probably represents the
main body of this burial cairn, and a few lines of
limestone cobbles to the west correspond to a pseu-
do-wall annexed to the former. Given this, it fol-
lows that the main axis of this burial cairn entity is
oriented WSW-ENE, which accords well with the
gradual orientation shift among the Layer 4 struc-
tures (Fujii 2001: 30-32). Although this burial
cairn was not examined further down, the excava-
tion of the southern counterpart (BC-205) suggests
that the concentric stone circle were constructed on
a shallow pit dug in the center of the mound.

A total of eight pits were found within the con-
text of this burial cairn, six at the circumference of
the mound and the rest at the periphery (of particu-
lar interest is the location of the former, the archae-
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S. Fujii: Qa‘ Abui Tulayha West, 2001
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2. BC-201: plan and section/
elevation.

ological implications of which will be referred to
below; we only need to mention here that the
mound edge was intentionally cut by these pits).
Typologically, they are divided into the following
two: 1) larger and deeper pits containing upright
~ limestone cobbles either in the center or on the wall
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(P-01 to -03); 2) smaller and shallower ones in-
cluding many abraded flint pebbles and/or thermal-
flaked flint flakes (P-04 to 08). Interestingly, the
latter often contained a single or a few upright flint
pebbles in the center — probably a reduced version
of the former and, at the same time, a forerunner of
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later examples encompassing the BC-300s.

In addition, a small and shallow hearth, H-01,
was found at the northern periphery of the mound.
Unlike several hearths so far found at Layer 4
structures, it was tightly paved with small lime-
stone slabs. The fill layer, including ash and char-
coal remains, was very thin and packed with red-
brownish silty sand of Layer 4, suggesting that this
hearth was used for a short term, possibly only
once. The existence of this elaborate but ephemeral
hearth, coupled with a series of unique pits, implies
that some funerary ritual was held in connection
with this burial cairn.

BC-205: This burial cairn is located ca. 20m south
of BC-201 with the western walls of Structure 51
just in between. It is slightly smaller in mound size
than BC-201, measuring ca. 4m (E-W) and 3m (N-
S) in two major axes (Figs. 3, 4). The mound is
roughly oblong in general plan, but a slight concav-
ity at the southern flank causes a broad bean-like
contour.

An examination of the internal structure has
clarified that the mound was associated with a shal-
low pit where a large volume of limestone cobbles
were filled out. The tight arrangement of the cob-
bles makes it difficult to trace the precise picture,
but it appears that they form concentric circles in
the eastern half and two straight lines in the west-
ern one. The former probably represents the main
body of this burial cairn entity, and the latter corre-
sponds to a short pseudo-wall attached to the for-
mer. It is therefore likely that the main axis of this
burial cairn entity is oriented WSW-ENE, as was
also the case with BC-201. It is also interesting to
note, in passing, that the pseudo-wall was con-
structed along a side of the pit, not in the center.
This may have been a device to keep the construc-
tion material in an upright position — a tradition
long inherited among Layer 4 structures at QATW.

Of special interest are a total of eighteen pits en-
compassing the mound. As was the case of the pits
around BC-201, a dichotomy in size and contents
can also be recognized in these pits. Specifically,
they consist of the following two types that make a
good contrast: 1) larger, oblong pits containing one
or a few upright limestone cobble(s) mostly in the
center but sometimes on the pit wall nearer to the
mound; 2) round and smaller pits containing a large
number of abraded flint pebbles and/or thermal-
flaked flint flakes (it must be noted, however, that
the former is far smaller in size than the counter-
parts at BC-201). The dichotomy in arrangement is
-also in common with BC-201; the former type pits
are always located on the circumference of the
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mound and cut the edges, whereas the latter are
usually located at the periphery and do not disturb
the mound flanks. Although the reason for this di-
chotomy is still unknown, it is apparent that these
pits represent some funerary ritual held by early
pastoral nomads who repeatedly visited this place
for symbolic burial.

In addition to these pits, two small hearths, H-
02 and H-03, were found on the mound. However,
their archaeological contexts are somewhat equivo-
cal, since the upper part of the mound has long
been exposed and was therefore susceptible to later
re-use.

BC-300s

BC-300s, defined as smaller and simpler burial
cairns associated with a hollow, on-mound stone
circle, are located ca. 20m south of BC-205 and
lined E-W at a tight interval. To date, a total of 11
examples have been identified, although a few of
them, as referred to below, are somewhat different
in character thus possibly susceptible to a sub-
division. To the south of these burial cairns, a long
pseudo-wall, PW-300, extends with the main axis
being oriented N-S. It appears that this single pseu-
do-wall was shared among the BC-300s.

BC-300s can be divided into the following three
groups: the west wing (BC-301-307), the central
part (BC-308 and -309), and the east wing (BC-310
and -311), of which the first was located in the
western excavation sector and the latter two in the
eastern sector (Fig. 1). Two of the eleven exam-
ples, BC-306 and BC-307, were heavily disturbed
by an illicit excavation, thus they were merely sur-
face-cleaned and drawn at that state. The other nine
examples were excavated down to the original
mound surface, and five of them, BC-301, -302,
-305, -308, and -310, were further examined down
to the mound base. The large mound of PW-300
was also scanned using two crossed trenches.

West Wing (BC-301 to BC-307): The west wing of
the BC-300s consists of seven small burial cairns,
BC-301 to BC-307 (Fig. 5). Their mounds are
roughly round to oblong in general plan, measuring
ca. 2-2.5m in diameter and ca. 15-20cm in relative
height. The tight arrangement of these burial cairns
often causes a connection with two adjacent
mounds, resulting in the formation of three clus-
ters. As noted above, these burial cairns are charac-
terized by a small, hollow stone circle constructed
on the mound surface. No under-mound features
were found so far as three examined examples
(BC-301, -302, and -305) were concerned. Howev-
er, the mounds themselves comprised at least two
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to three sub-layers, suggesting a relatively elabo-

rate workmanship.

Here again, a cluster of small pits was found en-
compassing the mounds. However, unlike the BC-
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200s, no clear-cut dichotomy in morphology, size,
and contents was recognized among them. They
were all roughly round in general plan and small in
size, usually ca. 10-20cm in diameter and often
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less than Scm in depth. Also homogenous were the
contents, which were simplified into only one or a
few abraded flint pebble(s) that often stood upright
in the center of a pit (Fig. 6) (it must be noted,
however, that there are some exceptions to this:
three pits on the mound of BC-306, for instance,
were relatively larger in size and contained a larger
number of abraded flint pebbles — a suggestion of
a different character).

Central Part (BC-308 and BC-309): BC-308 and
BC-309 form another cluster that is united with
PW-300 (Figs. 7, 8). As suggested by their loca-
tion, both examples bear an intermediate character
between the west wing burial cairns and the east
wing burial cairns. Specifically, their on-mound
features, when compared with those of the west
wing burial cairns, contain a larger volume of lime-
stone cobbles, thus probably forming a double con-
centric circle — a similarity to the east wing burial
cairns. In contrast, the absence of under-mound
features, which was confirmed in the N-S trench
running through the center of BC-308, is in com-
mon with the west wing burial cairns.

Interestingly, some small pits, which, as was the
case of similar examples around the west wing bu-
rial cairns, often include only one or a few abraded
flint pebble(s) standing upright in the center, were
found at various levels under the mound. Of partic-
ular relevance is the micro-stratigraphy of the
trench, which illustrates that at least four sub-layers
were concerned with the formation of the mound.
This may suggest that some brief ritual was held at
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4. BC-205: the under-mound feature
(from S).

each stage of the mound formation (however, this
does not necessarily mean that the construction ex-
tended over a long period, since all the sub-layers
are very thin and similar to each other both in color
and texture).

East Wing (BC-310 and BC-311): The east wing
burial cairns are characterized by the existence of a
unique under-mound feature, which consists of a
short pseudo-wall and a shallow pit dug beside it
(Fig. 9). The former is ca. 2m in total length, being
bent at a right angle at the southwestern commer.
The banking of this pseudo-wall is constructed
with the silty sand of the Layer 4, on which flint
and limestone pebbles were driven roughly in two-
rows — a tradition long inherited among the Layer
4 structures at QATW. The orientation of this
pseudo-wall is NW-SE, when the longer wall is
viewed as a remnant of a facade. This orientation,
coupled with the basic techno-typology of the un-
der-mound feature, possibly represents a reversion
to the original form of the Layer 4 structures (Fujii
2000: fig. 17).

The same holds true of the shallow pit. It dis-
turbed the left corner of the facade (i.e., the longer
wall), which in turn was subsequently reconstruct-
ed on the pit — again a deep-rooted tradition
among the QATW Layer 4 structures but threat-
ened to oblivion after the BC-100s. A number of
flint and limestone cobbles and slabs, some of
which stood upright, were found in this pit. Be-
sides, a small hearth, H-10, was found in the south-
western corner at an intermediate level between the
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6. BC-303: mourning pits (from W).

on-mound feature and the under-mound feature. A
large limestone slab was set in the center of this
pit, but nothing was found underneath.

Incidentally, three limestone anvils were found
in sity from the on-mound features of BC-310 and
BC-311, one from the former and two from the lat-
ter. This puzzled us, because the excavations in the
NE Complex had already attested that they be-
longed to Layer 3 and were used as indispensable
equipment for the tabular scraper production (Fujii
1999: fig. 9). Thus it happened that the Layer 3 ar-
tifacts were found in situ at Layer 4 structures. A
probable explanation for this dilemma would be
that the Layer 3 population, especially those relat-
ed to Structure 51, modified the on-mound fea-
tures using their own material including discarded
anvils. This is all the more likely because the
upper part of the mounds, as it is still now, had
been exposed above the then ground surface when
the Layer 3 population visited this place.

PW-300: PW-300 extends southward from BC-
308, probably the parent body of this symbolic
wall. It is ca. 10m in total length and consists of
the following four parts: 1) a 2m long, heavily dis-
turbed wall to the north; 2) a 6m long, slightly out-
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curved wall to the east; 3) a 3m long, well-
preserved, straight wall to the south; and 4) a short,
isolated wall in the southeastern corner. In compar-
1son with the original in the NE Complex (e.g. Fu-
Ji1 2001: fig. 3), it is apparent that the first wall rep-
resents a facade associated with a burial cairmn, BC-
308 in this case, and the subsequent two walls cor-
respond to a side and rear wall respectively. Equal-
ly, the last component can securely be regarded as
a bent wall of small cells that are usually equipped
in the rear left corner when viewed from a facade.
As suggested above, it appears that this long
pseudo-wall was shared among the BC-300s, espe-
cially those without any under-mound pseudo-wall.
It is therefore possible that the BC-300s, as a
whole, were the first to deviate from the deep-
rooted principle that one burial cairn must be asso-
ciated with one pseudo-wall (or pseudo-house). It
is therefore evident that the BC-300s and PW-300
are assigned to an ending phase of the Layer 4 long
structural sequence. Also suggestive in this regard
is the general orientation of this pseudo-wall,
which is roughly oriented N-S, thus fitting well
into the gradual orientation shift from the pseudo-
houses in the NE Complex (NW-SE), through the
BC-100s (WNW-ESE or E-W), to the BC-200s
(WSW-ENE). The same holds true of the technolo-
gy. Although the two-rowed arrangement of the
construction material is in common with the other
Layer 4 structures, the use of limestone cobbles, in-
stead of slabs, and their horizontal rather than up-
right position clearly indicate a technological de-
generation at an ending stage of the long sequence.
The final point to note is three limestone anvils
that were found again in situ among the construc-
tion material of the southern wall (Fig. 10). As
suggested above in connection with the east wing
burial cairns, it appears that the intervention of a
Layer 3 population, probably that of Structure 51,
was concerned with their occurrence. Highly sug-
gestive in this regard are the elaboration and better
preservation state of the wall in question, which
contrast well with the other three walls. This, cou-
pled with the total absence of anvils in the latter,
probably argues for the above interpretation.

Mourning Pits: More than one hundred small pits,
probably pits for mourning, were found around the
BC-300s, a few dozens in the western sector and
about one hundred in the eastern one (Fig. 11). In-
terestingly, they were different in character be-
tween the two sectors. The examples in the western
sector were characterized by the uniformity both in
morphology and contents, whereas those in the
eastern sector still retained the dichotomy that was
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8. BC-300s (the central part) and PW-
300 (from N).

recognized at the BC-200 (it must be stressed, how-
ever, that the larger pits, as well as smaller ones, no
longer contained upright limestone cobbles and, in-
stead, include merely small flint and/or limestone
pebbles). The continuity of the dichotomy, the rela-
tive complexity of the on-mound features, the exis-
tence of the under-mound features (BC-310), and
the nearer location to PW-300, all these suggest
that the central part burial cairns and the east wing
burial cairns were constructed earlier than those in
the west wing — a key to the intra-complex chro-
nology of the BC-300s.
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9. BC-310: the under-mound feature
(from SW).

BC-400s

The BC-400s have two characteristics: the ab-
sence of any conspicuous on-mound features but
the presence of under-mound features. Thus, the
single key to the identification before excavation is
a somewhat denser scatter of abraded flint pebbles
on a slight convexity. To date, two examples have
been identified in connection with the excavation
of PW-300. Of the two, BC-405 adjacent to PW-
300 was examined partly down to the under-mound
feature, and BC-406, located ca. 5m south of the
former, was merely surface-cleaned and drawn at
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stood merely in some courses (Fig. 13). An excep- limestone boulders were put upright on a shallow
tion to this is the western wall, where a series of pit and supported by a solid banking — another
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10. PW-300: a limestone anvil (from NW).

11. BC-300s: a mourning pit.

that state in preparation for the next season. In ad-

dition to these two, several candidates have been
~ located, four between BC-205 and BC-310 and a

few east of BC-405 (Fig. 1). However, they have
not yet been given a structure number due to the
preliminary state of examination.

BC-405: This burial cairn has a large, oblong
mound, ca. 6 by 5m in two major axes, of which
the western edge is joined with the eastern flank of
the mound of PW-300 (Fig. 12). As the definition
says, no conspicuous on-mound features were
present; only a dense scatter of abraded flint peb-
bles and limestone flakes was recognized on a
slight convexity. Under the mound, however, was
found a short, two-rowed upright slab pseudo-wall
and a shallow pit dug beside — a commonality to
BC-310. Besides, more than twenty mourning pits
were unearthed within the context of this burial
cairn. Interestingly, they were relatively large in
size and included a larger number of abraded flint
pebbles — another similarity to BC-310 (and BC-
311). It appears that this burial cairn, as was the
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case with BC-310, exhibits a partial reversion to
the original form of the Layer 4 structures.

The Finds from the Layer 4 Burial Cairns

As repeatedly noted in the previous reports (Fu-
jii 2000: 163; 2001: 32-34), the extreme scarcity of
the finds and the net absence of human skeletal re-
mains are characteristic of the Layer 4 (and Layer
3) burial cairns at QATW. A series of Layer 4 buri-
al cairns excavated during this season are no ex-
ception to this. The finds consist largely of flint ar-
tifacts, including a few dozen tabular scraper
components and undiagnostic flakes found in a
secondary context. Also found were a fragment of
a small saddle quern and a dozen animal bone frag-
ments, all of which, again, occurred in somewhat
equivocal contexts. Besides, a total of seven lime-
stone anvils were recovered from the on-mound
feature of BC-205, BC-310, BC-311 and PW-300,
although, as noted above, they apparently represent
later disturbance by a Layer 3 population.

The single artifact worth noting is a pick that
was found in situ on the pseudo-wall of BC-405
(Fig. 12). It was presumably left there in commem-
oration of the construction of the pseudo-wall. It is
interesting to note that a similar example occurred
elsewhere in the same context (Fujii 2001: fig. 15).
It may also be interesting to suggest that parallel
examples have also been found at Kilwa, a PPNB
site in northernmost Saudi Arabia (Rhotert 1938:
112, no. 1), and Hamifgash III, a Tuwailan site in
an-Naqgab (Goring-Morris et al. 1994: fig. 5, no. 8).

The Excavation of Structure 51 (Layer 3)

Structure 51 is located between BC-201 and
BC-205 with the western wall overlapping with the
N-S axis of the Layer 4 burial cairns in the SW
Complex. Of the more than twenty structures that
comprise the Complex, it is a single example that
belongs to Layer 3. Typologically, it is a large,
ground-type structure with an oblong plan and
measures ca. 20m in the NW-SE major axis and ca.
12m in the SW-NE short one (Figs. 13, 14, 15).
The most salient feature of this structure is the re-
peated interruption of the wall by a series of pit-
type burial cairns, the archaeological implications
of which will be discussed below.

The construction method of the wall was very
simple; limestone and flint cobbles were merely
put in a single row on the then ground surface. It
appears that the original wall height was very low,
since the volume and number of fallen stones
around the wall (Fig. 13), along with the experi-
mental reconstruction of Structure 07 in the NE
Complex (Fujii 2000: fig. 5), indicate that the wall



similarity to the other Layer 3 structures (Fujii
1998: 128-129; 1999: 70-72; 2000: 149-153).

A key to deciphering this unique structure is
the number and location of burial cairns that often
interrupt the wall. Based on the two, this large
structure can be divided into about twenty units,
each of which comprise a small pit-type burial
cairn and a curvilinear pseudo-wall ca. 2-5m long.
The point of discussion is whether these units
were constructed all at once or added one by one
at some time interval, and, if the latter is the case,
where the first unit was constructed and to which
direction the subsequent units were developed.
Suggestive in this regard are the followings: 1) as
noted above, upright boulders are concentrated on
the western walls; 2) burial cairns are arranged at
relatively longer intervals in the southern quarter,
and at shorter intervals in the northeastern and
northern corners; 3) the Layer 4 pseudo-
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settlement, probably the proto-type of the Layer 3
one, was developed from right to left when
viewed facing a facade (Fujii 2001: 33-34). These
facts, when taken together, suggest that this large,
composite structure was gradually developed
counterclockwise, probably with the starting point
at one of the western units.

Another support for this reconstruction comes
from the intra-pit features of BC-10, where the
western wall was once disturbed by the burial pit
but was soon reconstructed on its base, whereas
the eastern wall was built on the lower fill layer of
this pit and, at the same time, partly resting
against the western wall (Fig. 16). Both phenome-
na illustrate the west to east (i.e., counterclock-
wise) development of the walls related this burial
cairn. Also indicative is the fact that a dozen stone
hoes (see Fig. 18) occurred exclusively around an
illicit excavation pit that disturbed BC-20. This
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16. Structure 51: BC-10 (from SE).

might suggest that the counterclockwise develop-
‘ment of this composite structure, despite the effort
of narrowing intervals in the later half, finally came
to an end at this corner and, therefore, these dig-
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15. Structure 51 (from S).

17. Structure 51: mourning pits (from SE).

ging tools were discarded. It is also possible that
they were left in commemoration of the completion
of the circular development.

Whatever the case, it is now evident that Struc-
ture 51, as is the case of the other Layer 3 struc-
tures (Fujii 2001: 35-37; 2002a: 194), represents a
pseudo-house — the final picture of the circular
development of a burial cairn associated with a
short, curvilinear pseudo-wall. Thus, the cluster of
such pseudo-houses (i.e., the Layer 3 structural
complex at QATW) must be viewed as a pseudo-
settlement without practical habitation.

Hearths and Mourning Pits: Aside from several
hearths dug from Layer 2b, a total of nine hearths
were found within the original context of Structure
51. Most of them were round or slightly oblong in
general plan and small in size, measuring ca. 30-
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50cm in diameter or long axis and less than 15cm
in depth. They contained ash, burnt soil, charcoal
remains, abraded flint pebbles, thermal-flaked flint
flakes, limestone flakes, or their various combina-
tions depending on the case. However, no clear evi-
dence for food processing were retrieved. It is
therefore more likely that these hearths, as was the
case of similar examples at the BC-200s, were con-
cerned with some funerary ritual rather than a do-
mestic use.

In addition to these hearths, a total of 82 mourn-
ing pits were found on the floor (Fig. 17). They are
generally smaller and shallower than the hearths,
and usually include only one or a few abraded flint
pebble(s) often standing upright in the center, al-
though some contained a few upright limestone
cobbles. The occurrence of these unique pits clear-
ly indicates the continuation of the mourning ritual
held by the Layer 4 population. However, the fol-
lowing question arises here: why were mourning
pits found merely at Structure 51, probably the
youngest among the Layer 3 structures, and why
did they rarely occur at the other Layer 3 struc-
tures? Central to this issue is the reason why the
mourning pit ritual once became popular among
the Layer 4 population, and why, after a few mil-
lennia of silence, it was suddenly restored at Struc-
ture 51.

A key to this enigma is the location of Structure
51. Of the four Layer 3 structures, Structure 51 is
the only example to lie in the SW Complex where
the mourning pit ritual flourished among the Layer
4 population (no clear evidence for the ritual has
been found at the Layer 4 structures in the NE
Complex). This leads us to a hypothesis that the
population related to the Structure 51, while inter-
fering with on-mound features such as the southern
wall of PW-300, took an interest in and imitated
the ancient ritual whose traces were still present
around them. This hypothesis, if accepted, may ex-
plain why mourning pits of Structure 51 are rather
concentrated on the southern floor — a zone closer
to the BC-300s where the mourning pit ritual was
most prevalent. It may also elucidate why larger
pits containing upright limestone cobbles are limit-
ed on the western periphery — a locality nearer to
the BC-200s where similar examples were found.

It is, however, most questionable whether the
population fully understood the original signifi-
cance of the mourning pit ritual. Highly suggestive
in this regard is the fact that the mourning pits of
Structure 51 are rarely located at mound flanks, to
say nothing of their bases. This means that the
Layer 3 population imitated merely what they could
see — another support for the imitation hypothesis.
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The Finds from Structure 51 (Layer 3)

The findings from Structure 51 are relatively
rich both in number and variety, comprising some
hundreds of flint artifacts, several anvils and ham-
mer stones, a few dozen pottery sherds, and some
miscellaneous artifacts described below.

Flint Assemblage

The flint assemblage recovered from Structure
51 comprises four components: tabular scrapers,
Jafr blades, undiagnostic flakes, and stone hoes,
with the first being the leading element and the lat-
ter three minor ones.

The tabular scraper production at Structure 51 is
characterized by a marked decline both in quality
and quantity. First, the quantitative decline is rep-
resented in the fact that the tabular scraper compo-
nents, even if cores and debitage are included, total
up to merely some hundreds — a contrast with
Structure 01 and -07, where some thousands of
samples were recovered. Of further significance is
the infrequency of finished products. Only a few
dozen tabular scrapers are included in the assem-
blage, the majority of which is made up of cores
and debitage — again, a contrast with Structure 01
and -07, where several hundreds of finished prod-
ucts were found.

The qualitative decline, on the other hand, is
represented by typological simplification, although
it may partly mirror the infrequency of the finished
products themselves. The assemblage still includes
an endscraper (Fig. 18:3), denticulates, and re-
touched flakes as well as tabular scrapers (Fig.
18:4-7); however, TSTE (Tabular Scraper Trim-
ming Element) and QATP (Qa‘ Abu Tulayha
Points) — diagnostic implements of the assemblag-
es of Structure 01 and -07 (Fujii 2000: 155-159) —
are fading out with the exception of several un-
modified examples (Fig. 18:2).

Deterioration can be found in technology as
well. Tool blanks for tabular scrapers that were re-
covered at Structure 51 are usually small in size
and often crudely snapped at one or two edge(s).
Larger and longitudinally trimmed blanks, which
characterize the assemblage of Structure 01 and -
07 (Fujii 1998: fig. 10; 2000: fig.9), are nearly ab-
sent there (this is probably the reason for the scar-
city of TSTE and QATP in the Structure 51 assem-
blage). Relevant to this techno-typological shift in
tool blanks is the core reduction strategy. Cores
from Structure 51 usually have smaller flaking
scars (Fig. 18:1), whereas those from Structure 01
and -07 often exhibit invasive and/or wider flaking
scars that produced longer and/or larger blanks
(Fujii 1998: fig. 10:2-5; 2000: fig. 8:1). All these
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18. Finds from Structure 51: 1. tabular scraper core; 2. TSTE; 3. carinated endscraper; 4-7. tabular scrapers; 8-10. stone hoes

(flint); 11-12. stone hoes (limestone).

are responsible for the qualitative decline of the
flint assemblage of Structure 51.

Incidentally, the flint assemblage of Structure
51 includes Jafr blades and stone hoes as minor
components. No special comments are needed
about the former, since it has already been referred
to elsewhere (Fujii 2000: 159-160). Thus, the main
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concern is stone hoes — bi-laterally notched,
heavy-duty tools probably used for digging a pit on
hammada surface (Fig. 18:8-12). A total of 17
samples were recovered around BC-20, although,
unfortunately, no in situ finds were included due to
the heavy disturbance by an illicit excavation. Ac-
cording to the preliminary examination by Masashi
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19. Finds from Structure 51: 1-2. limestone anvils; 3-5. poutery sherds; 6. mace head; 7. bone implement.

Abe, a member of the staff, they are divided into estingly, the latter often bears heavier edge dam-
two types: smaller ones made of flint (11 pieces) age, probably suggesting the use for harder work.
and larger ones made of limestone (6 pieces). Inter- Of another interest is the exclusive use of thermal-
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flaked blanks, which is probably due to their mor-
phology suited for the production of stone hoes.
Also intriguing is the total number of stone hoes
(17 pieces), which possibly indicates that a small
population consisting of ca. 20 persons was con-
cerned with the construction of BC-20 — a sugges-
tion of a single extended family of pastoral nomads
(Avner 1990: 132).

To summarize, the flint (and partly limestone)
assemblage of Structure 51 is marked by the drastic
techno-typological decline of tabular scraper pro-
duction and the appearance of a new component —
stone hoes. Given the general consensus that the
tabular scraper production ended with the EB III
(Rosen 1997: 75), the former phenomenon suggests
that the assemblage (and Structure 51 related to it)
is dated to the final phase of EB IIl. This, in turn,
would be a reliable base for the chronology of the
stone hoes.

A few comments should be made about another
archaeological implication of the poor state of lith-
ic production at Structure 51. This phenomenon is
highly significant in that it attests that the Layer 3
structures functioned primarily as symbolic ceme-
teries, not as tabular scraper workshops as suggest-
ed in the previous report (Fujii 1998: 137-138).
When considering the formation process of this
composite structure, it is more likely that the lithic
production was conducted on the occasion of con-
structing a burial cairn. Or conversely, the lithic
production might have come first and the construc-
tion next. The rich occurrence of tabular scrapers
and the absence of structural remains at Qa‘ Abu
Tulayha East may support this view (Fujii 1998:
126-127). Whatever the case, it is now apparent
that the tabular scraper production and the Layer 3
structures, though often coexisting, were not the
same in essence. The marked decline of lithic pro-
duction at Structure 51 indicates that the essential
function of the Layer 3 structures was related to fu-
perary ritual, and not lithic production.

Anvils and Hammerstones

A few limestone anvils and several flint or ba-
salt hammerstones were found at Structure 51 (Fig.
19:2). The general description of these heavy-duty
tools has been made elsewhere (Fujii 1998: 133-
134; 1999: 79-80; 2000a: 160). We need only note
here that the occurrence of these implements as
well as edge-trimmed tabular scrapers indicates
that the blank-trimming technique, though much
less frequently and elaborately, was still in use.

Pottery Sherds
A total of 49 pottery sherds were found, mostly
from the surface and fill layers but five in situ finds
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from BC-06. A preliminary examination suggests .
that they comprise the following four classes: 1)
dark red to reddish-brown, 1-5mm flint-tempered,
slightly wet—smoothed, and relatively well fired
coarse wares; 2a) grayish brown to dark brown, 1-
Smm limestone-tempered, but sometimes {flint-
included, slightly wet-smoothed, relatively thick-
walled, and worse-fired coarse wares; 2b) similar
to the second, but less densely limestone-tempered
coarse wares (Fig. 19:3-5); 3) light reddish to red-
dish-brown, minute particle-tempered, wheel-
made, and well-fired, fine wares with 2-3mm thick,
often carinated walls.

The last class is small in number and apparently
represents a later contamination, probably from the
Roman/Byzantine or possibly from the Nabataean
context. Thus, the remaining three are our main
concern here. Among them, the third class (class
2b) includes five in situ finds from BC-06, thus be-
ing most informative. It is, however, difficult to
utilize them for chronological markers due to their
fragmentary state and the scarcity of comparative
material from steppe and desert sites. My tentative
view is that the reddish color, heavy grit-
tempering, hand-made manufacturing, and simple
vessel shapes are all in a line with the general traits
of EBA pottery assemblages in the southern Levant
(Hendrix et al. 1996).

Others

A large fragment of a macehead (or a loom-
weight), made of limestone, was found on the
mound surface of BC-03 (Fig. 19:6). It is relatively
large in size, measuring ca. 10cm in diameter and
ca. Scm in thickness, and has a central hole, ca.
2cm in diameter, bored from both directions. The
two sections are artificially smoothed, hinting at
the possibility that the breakage was not accidental.

In addition, a long bone, possibly a part of an il-
ium of a medium-sized animal (Hitomi Hongo:
pers. communication), was recovered from BC-06
where five pottery sherds mentioned above were
found in situ (Fig. 19:7). It was found stuck into a
small mourning pit (Figs. 14, 20), suggesting that it
was substituted for an upright flint pebble, an es-
sential element of a mourning pit. The distal end,
which were driven into the pit base, is forked and
elaborately smoothed, hinting at its use as a handle
or a shaft for a flint implement. Also suggestive is
the proximal surfaces, which are also partly ground
and presents a very flat profile. Besides, several an-
imal bone fragments were found, but they are still
under examination.

The Excavation of Structure 1001 (Layer 3)
Structure 1001 was already identified during the
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second excavation season in 1998, and the surface
collection was also carried out during the same sea-
son (Fuyji 1999: 83-86). The excavation was
planned for the next season, but it was unfortunate-
ly abandoned due to the heavy damage caused by
recent limestone quarrying (Fujii 1999: 149). How-
ever, during the last week of this season, a final ef-
fort was made to remove a pile of limestone rubble
covering the structure. Fortunately, it turned out to
be still partly intact, and a rescue excavation was
conducted for a couple of days.

. Structure 1001

Structure 1001 is located ca. 200m south of the
NE Complex and ca. 250m west of the SW Com-
plex (Fujii 2000: fig. 1). Topographically, it lies be-
low a gentle hill on which these Complexes extend,
thus facing a small playa, Qa‘ Abii Tulayha, ca.
3km to the east. It must also be noted that it stands
on a flint outcrop, a material source for the lithic
production at QATW.

This structure was constructed on the upper sur-
face of Layer 3, thus indicating that it was roughly
contemporary with the other round structures locat-
ed on the hilltop. However, it is far smaller in size
than the latter and measures ca. 4.5m in the NW-
SE major axis and ca. 3m in the NE-SW minor axis
(Figs. 21, 22). Nevertheless, it bears a wide range
of techno-typological similarities to them. First, it
is a ground-type, stone built structure with an ob-
long general plan. Second, the wall was made of a
single row of limestone and flint cobbles, some of
which were put in an upright position, especially
on a burial cairn pit. The third and most essential
similarity consists in the combination of a pit-type
burial cairn and a short, curvilinear wall extending
from the former. The examination of BC-01 and
BC-02 has revealed that a shallow pit once cut a
part of an original wall, which in turn was soon re-
constructed on the pit in question — a deep-rooted
tradition inherited from Layer 4 structures to Layer
3 structures at QATW (Fujii 1999: 72-73; 2000:
153-154). It is, however, noteworthy that a series
of burial cairns along the southern wall were con-
structed as ground-type features. It is therefore like-
ly that this structure was associated with two types
of burial cairns that are technologically different
from each other — a similarity to Structure 07 (Fu-
jii 2000: fig. 7).

Whatever the case, it is apparent that Structure
1001, though far smaller in scale than the contem-
porary parallels on the hilltop, also represents a
pseudo-house. The existence of upright stones in
BC-01 and BC-02 (in contrast to their absence at
the southern burial caims), the gradual decrease in
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cairn size ordering from BC-01 toward BC-07, and
the tight arrangement of burial cairns in the south-
ern quarter, all these hint at the counterclockwise
development of this composite structure as sug-
gested by Structure 51. Unfortunately, the damage
in the southwestern corner and the existence of
rubble still piled up at the northern end make it dif-
ficult to trace precisely how many burial cairn enti-
ties were concerned with the formation of this
pseudo-house.

The Finds

The finds from Structure 1001 are small in
number, consisting merely of a dozen Jafr blades
components and several tabular scraper compo-
nents. The general techno-typology of these finds
has already been described in connection with the
surface collection in 1998 (Fujii 1999: 83-86).
Central to the discussion is the chronology of the
Jafr blade assemblage.

The Jafr blade assemblage has often been re-
ferred to in the Upper Palaeolithic context (Huck-
riede and Wiesemann 1968), but the stratigraphy of
Structure 1001 has clearly attested that it dated to
the EBA. A possible question would be concerned
with the contextual relation between the structure
and the finds. Of particular importance in this re-
gard is the existence of two in situ finds (Fig. 23:1,
2), which were found tightly incorporated into the
pseudo-wall of BC-01. This, coupled with the fre-
quency of similar components in the fill and sur-
face layers (Fig. 23:3-7) and the net absence of
heterogeneous components other than several tabu-
lar scrapers belonging to the same period, demon-
strates the close ties between the structure and the
Jafr blade components. In addition, upward con-
tamination from Layer 4 is most unlikely, because
the layer is nearly absent around this structure, and,
even if exists, it is extremely poor in artifacts as

20. Structure 51 (BC-06): bone implement stuck in a mourn-
ing pit.
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21. Structure 1001: plan and section/
elevation.

suggested by the hilltop Layer 4 complex. Also
negligible is a contamination from Layer 5 and the
lower layers, since the former represents a flint and
limestone layer, thus apparently belonging to a pre-
human age. It is also important to note that neither
heavy abrasion nor patination can be recognized on
the surfaces of the two in situ finds. This probably
rules out the possibility that they had been long left
on the slope and got incorporated into the pseudo-

wall by chance.

Another line of evidence for the dating of the
Jafr blade assemblage derives from: 1) the coexis-
tence of Jafr blades and tabular scrapers — a wide-
ly attested phenomenon among Layer 3 hilltop
structures as well as Structure 1001; 2) the exis-
tence of a reused core on which a Jafr blade flaking
scar cut a tabular scraper scar (Fujii 2000: figs.
8—7) — a terminus a quo for the Jafr blade assem-
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blage; 3) the subsequent conversion of this core for
the construction material of a Layer 3 structure —
a terminus ad quem for the same (Fujii 2000: 159-
160); 4) the general similarities in patination be-
tween the Jafr blade components and the tabular
scraper components at QATW; 5) the sharing of
raw material between the two. All these reinforce
our revised chronology.

Incidentally, the associated occurrence of Jafr
blades and tabular scrapers has repeatedly been
confirmed at flint knapping stations that were locat-
ed during our 2001-2002 winter season survey (Fu-
jii 2002b). Hence, it seems to be a phenomenon
common to many sites in the Jafr basin, not pecu-
liar to QATW. Also suggestive is techno-
typological similarities between Jafr blade cores
and Canaanean blade cores (Shimelmitz er al.
2000). As previously noted (Fujii 1999: 84), the
Jafr blade industry could be viewed as a desert-
version of the Canaanean blade industry. In any
event, a line of evidence from QATW clearly at-
tests that the former industry can be dated to the
EBA, not to the Upper Palaeolithic horizon.

A Brief Overview of Intra-Site, Intra-Complex
Chronology

In order to summarize the five seasons of exca-
vation, a brief overview of the intra-site and intra-
complex chronology of QATW will be given be-
low on the basis of the available evidence.

Layer 4 Structures
As previously suggested (Fujii 2001: 33-34), it
is apparent that the linear development of the Layer

7

4 structural complex began with the Northern Con-
tinuum of the NE Complex, where the original
form of a rectangular pseudo-house associated with
a pit-type burial cairn can be found. Subsequently,
the gradual addition of a similar structural unit led
to the formation of three long continua. However, a
wide range of techno-typological changes took
place during their formation, including the partial
invasion of a burial cairn into a pseudo-house, the
relaxation of the connection of two adjacent units,
and the unification of foundation mounds that orig-
inally followed the precise contour of a pseudo-
house. These shifts finally culminated in Unit E’ in
the Southern Continuum, which in turn caused the
appearance of isolated burial cairns, the BC-100s
in the SW Complex, that are characterized by a
twin-type mound and a remnant of two-rowed up-
right slab walls.

Next, too much approach between the two ma-
jor components of a burial cairn entity resulted in
their incorporation on a shallow pit — the appear-
ance of the BC-200s. Finally, further simplification
and a partial reversion to the original form, along
with the flourishing of the mourning pit ritual, led
to the establishment of the BC-300s and the BC-
400s. The gradual orientation shift noted above
would also corroborate this tentative reconstruc-
tion. One may therefore conclude that the Layer 4
structural complex developed following the hori-
zontal stratigraphy from NE to SW.

However, a few questions must be addressed
about the chronological relation between the BC-
300s and the BC-400s. A key to this issue is a se-
ries of burial cairns that intervene between the BC-
200s and the BC-300s. As noted above, they are

22. Structure 1001 (from S).
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23. Finds from Structure 1001: 1. Jafr blades (in situ); 2. Jafr blade core (in situ); 3-6. Jafr blades; 7. Jafr blade core.

more similar to the BC-400s than to the BC-300s,
thus indicating the possibility that the BC-200s
were followed by the BC-400s including these
candidates. Suggestive in this regard is the fact
that the BC-400s (including these candidates) are
lined on the southern extension of the BC-200s
(Fig. 1). It is therefore more likely that the BC-
400s were earlier in horizontal stratigraphy than
the BC-300s.

However, a new question arises about the exis-
tence of BC-310: why does this burial cairn inter-
vene in the N-S line in question. Suggestive in this
connection is the existence of similar under-
mound features both at BC-310 and at BC-405.
Also of interest is the location of BC-310, which,
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if it can be regarded as one of the BC-400s, fits
well with the regular arrangement from BC-205
down to BC-406. Accordingly, it seems more rea-
sonable to assume that BC-310 (and probably BC-
311 also) was constructed as one of the BC-400s.
The on-mound feature of this burial cairn is certain-
ly similar to that of the BC-300s rather than that of
the BC-400s, but this might be a reflection of a lat-
er modification by a Layer 3 population (as evi-
denced by the occurrence of limestone anvils on
the mound).

In summary, my tentative view is that the BC-
200s were followed by the BC-400s (including the
northern candidates), which in turn were followed
by the BC-300s. The dichotomy both in typology



ADAJ 46 (2002)

and in contents of the mourning pits, which were
recognized in the eastern sector and not in the west-
.. ern one, may also support this view. An alternative
.option to be considered is that the development of
the burial cairns branched off at BC-310 into the
two directions. Excavation during the next season
will hopefully provide a reliable clue to this issue.

Layer 3 Structures

The sequential development of the Layer 3
structural complex is easier to trace, since only four
examples, three in the NE Complex and one in the
SW, are included in this complex (the discussion
here is limited to the hilltop structures, and there-
fore Structure 1001 is not included).

If one follows the horizontal stratigraphy sug-
gested by the Layer 4 structures, the conclusion
would be apparent: Structure 03 was the earliest
among the three structures in the NE Complex, and
Structure 01 and -07 followed it in this order, with
Structure 51 in the SW Complex coming last. Im-
portantly, this chronological order is roughly con-
sistent with the techno-typological transition of tab-
ular scrapers. A preliminary examination of
thousands of samples (Hayasaka 2000) has suggest-
ed that the tabular scraper production at QATW
was shifted from the earlier form based largely on
whole blanks (Structure 01), through an intermedi-
ate one depending exclusively on trimmed blanks
(Structure 01 and -07), finally to the overall decline
at Structure 51.

However, here again, a few questions must be
addressed about Structure 07. This structure is
quite different both in typology and in size from
the other three, thus possibly casting doubt on the
linear model suggested above. Also problematic is
the C-14 data, which provided an older date for
Structure 07 than for Structure 01 (Fujii 2001: 22).
With these in mind, further studies are needed be-
fore reaching a conclusion. In addition, the intra-
site chronology of Structure 1001 must also be ad-
dressed. Although a line of evidence has clearly at-
tested the dating to the Layer 3 (i.e., EBA) horizon,
it is still open to question which phase of the struc-
tural sequence on the hilltop area it corresponds to.

Concluding Remarks

The fifth excavation season at Qa‘ Abi Tulayha
West has provided critical evidence for the pseudo-
settlement hypothesis (Fujii 2001: 33-37; 2002a).
The formation process, intra-site chronology, and
function of this unique desert site are now reason-
ably understood within the framework of this hy-
pothesis. This may serve as a reliable base for the
desert archaeology in the southern Levant. The es-
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tablishment of a relative chronology of various buri-
al cairns, the finding of the mourning pit ritual, and
the chronological reassessment of the Jafr blade as-
semblage would also contribute to future studies.
The next season is due from August to September
2002, focusing on the subsequent techno-typological
transition of the Layer 4 burial cairns and the flint-
mining activities of the Layer 3 population.
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A BRIEF NOTE ON THE 2001-2002 WINTER SEASON SURVEY
OF THE AL-JAFR BASIN IN SOUTHERN JORDAN

Sumio Fujii

Introduction

In order to collect basic information on the gen-
eral occupational history of the al-Jafr basin, a brief
reconnaissance survey was conducted from 27
December 2001 to 6 January 2002, focusing on the
northwestern part where Qa‘ Abt Tulayha West
(QATW) (isulk 5ol ¢ L), our main concern for these
five seasons (Fujii 1998; 1999; 2000; 2001; 2002a;
2002b), is situated. As a result, about thirty archae-
ological sites were located for the first time.

The purpose here is to present a brief summary
of this survey. A comprehensive description of sur-
veyed sites is beyond the scope of this paper, since
the examination of the finds is still in progress.
This paper focuses on several sites worthy of spe-
cial comments, including a Pre-Pottery Neolithic B
(PPNB) settlement (JF-0116), a few Late Neolithic
(LN) and Early Bronze Age (EBA) pseudo-
settlements (JF-9705 and JF-0104), a few K-lines
(JF-0118 and JF-0125), and a tabular scraper knap-
ping station located in Bayir (L) (JF-0126).

JF-0116 (Jabal Juhayra sussdJds)

JE-0116 is a small PPNB settlement that was lo-
cated in the southeastern flank of Jabal Juhayra, a
dormant volcano a few kilometers northwest of al-
Husayniyya st (Fig. 1). Aside from al-Jafr-17,
a flint scatter located in the northeastern hilly coun-
try in the al-Jafr basin(, s ~1) (Quintero and Wilke
1998: 120-121), and an unconfirmed candidate
south of Ma‘an (ole—) (pers. communication from
Dr. A. Garrard), this is the first PPNB site that has
so far been firmly identified in the basin. Further-
more, it is the first PPNB settlement site with clear
evidence for structural remains.

The site extends below a cluster of small rock-
shelters opening in the southeastern flank of Jabal
Juhayra (Fig. 2), thus being protected from the pre-
dominant wind in this area. A flint scatter and sev-
eral wall lines of stone-built structures, both rectan-
gular and sub-rectangular, were found on the
southern, steep slope along a small ravine. Based
on the range of this flint scatter, the site area was
estimated at ca. 0.5ha, suggesting that the site rep-
resents a small settlement comprising about a doz-
en dwellings.

-4] -

The surface finds consists of some dozens of
flint artifacts, which are characterized by bidirec-
tional cores and blades (Fig. 3:1-5, 10-17). It must
be noted that the former includes a few typical
samples of naviform cores (Fig. 3:4, 5), a chrono-
logical marker of the PPNB entity. Also notewor-
thy is the occurrence of a Byblos type (?) point,
which has a long, slightly offset, semi-abruptly re-
touched tang (Fig. 3:8). In addition, a few small
axes/chisels (Fig. 3:6, 7) and an amorphous imple-
ment (Fig. 3:9) are also included in the finds.

It is therefore evident that the site is dated to the
PPNB, although it is still difficult to assess what
phase of the PPNB it belongs to. However, the oc-
currence of non-naviform type bidirectional cores
(Fig. 3:1-3), which resemble the opposed platform
wedge-shaped cores from Jabal Quwaysa (Luws Jia),
an Early Neolithic site in Wadi Hisma (ewa uly)
(Henry 1995: fig. 14.4 and 14.6), might suggest the
existence of a layer (or layers) assigned to the Ear-
ly and/or Middle PPNB. Also suggestive is the
probable existence of sub-rectangular (or oblong)
structures, which are characteristic of the earlier
stage of the PPNB, as evidenced by similar exam-
ples at Bayda (=) (Kirkbride 1967: fig. 1) and
‘Ayn Abt Nukhayla (a3 51 o—e) (Kirkbride 1978:
fig. 2).

Whatever the case, the finding of this site is
highly significant in that it demonstrates that the
westernmost hilly country in the al-Jafr basin was
inhabited by a PPNB (semi-) sedentary population.
It might be possible that the site represent a trans-
watershed counterpart of the Wadi Faynan  (sls)
(oLias PPNB entity (Najjar 1994; 2001; Simmons
and al-Najjar 1996; Finlayson and Mithen 1998;
Barker 2000).

Pseudo-Settlements

The pseudo-settlement is a settlement-like enti-
ty formed by a linear or circular combination of
burial cairns. It is critically different from a simple
cairn cluster or a simple cairn field in that: 1) the
burial cairns are generally associated with a rectan-
gular pseudo-house or a curvilinear pseudo-wall;
2) thus, overall, the linear or circular combination
of these burial cairns presents a settlement-like ap-
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1. The survey area and the sites referred to in the text.

pearance; 3) nevertheless, what it represents is, in
fact, the final picture of a gradual addition of a bu-
rial cairn entity to an adjacent lot.

The internal structure and archaeological impli-
cations of the pseudo-settlement were first clarified
in the excavations at QATW, although a circular
combination of burial cairns and curvilinear walls
had already been noted elsewhere, especially in an-
Nagab sl (e.g., Haiman 1992). Advanced on this
base was the pseudo-settlement hypothesis (Fujii
2001: 33-37; 2002a; 2002b). The formation process
of the Layer 4 structural complex (i.e., linear com-
binations of burial cairns and two-rowed upright
slab walled, rectangular pseudo-houses) and the
Layer 3 structural complex (i.e., circular combina-
tions of burial cairns and curvilinear pseudo-walls)
at QATW is now reasonably understood within the
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framework of the pseudo-settlement hypothesis.
The 2001-2002 winter season survey has identi-
fied several more pseudo-settlements, a few of
which will be introduced below. The existence of
these examples demonstrates that the hypothesis is
applicable to a broader context beyond the type-site,
QATW. This, in turn, would further corroborate the
validity of the pseudo-settlement hypothesis.

JF-9705 (Wadi AbU Safah slaws 51 suls)

JF-9705 is a composite site that was located ca.
3km WSW of QATW. It extends over both banks
of Wad1 Abu Safah, one of the major drainage sys-
tems of the al-Jafr basin. The site includes both a
QATW Layer 4 type pseudo-settlement and a
Layer 3 type pseudo-settlement, of which the for-
mer lies on the western, higher elevation, bank and
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the Iatter on the eastern, lower elevation bank, re-
spectively.

As is the case with QATW, the Layer 4 type
pseudo-settlement in this site comprises a straight
chain of a rectangular structure that is associated
with a small burial cairn at the left corner of a fa-
cade. However, this pseudo-settlement is much less
elaborate in construction quality than that of
QATW in that small limestone pebbles, instead of
large slabs, are used for the comnstruction material
and the wall lines often fade out in the hammada
surface. This makes it difficult to trace the profile
precisely, although the overall layout clearly sup-
ports the identification as a QATW Layer 4 type
pseudo-settlement. The surface finds were very
poor both in number and variety — another similar-
ity to the QATW Layer 4 pseudo-settlement.

The Layer 3 type pseudo-settlement at this site
consists of a few large, round structures ca. 10-15m
in diameter. The walls of these structures are con-
structed with a large volume of limestone and flint
cobbles, and still remain standing ca. 1m high. A
small burial cairn, usually round in general plan,
often intervenes in the walls, thus suggesting a sim-
ilarity to a QATW Layer 3 type pseudo-settlement.
Here again, the surface finds were very poor, com-
prising a dozen undiagnostic flint artifacts and pot-
tery sherds, including a few samples probably dat-
ed to the EBA.

JF-0104

(Wadi ar-Ruwayshid ash-Sharql s, al aisg,l sols)
This site was located on a flat hammada, flint

pavement desert, below the hilly country that ex-
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2. JF-0116 (Jabal Juhayra) (from E).

tends north of the Husayniyya-Jafr road. It lies on
the western bank of Wadi ar-Ruwayshid ash-
Sharqt, a tributary of Wadi ar-Ruwayshid, one of
the major drainage systems in the al-Jafr basin.
This is another composite site involving two types
of a pseudo-settlement. However, as was the case
with JF-9705 mentioned above, two pseudo-
settlements are situated ca. 50m apart from each
other.

The Layer 4 type pseudo-settlement at this site
consists of a single, short combination of rectangu-
lar pseudo-houses with a small burial cairn at the
left corner of a facade and a few cells at the rear
left corner of a room. However, as was the case
with JF-9705, the precise profile of these pseudo-
houses was often difficult to trace due to the poor
quality of construction (Fig. 4).

The Layer 3 type pseudo-settlement, on the oth-
er hand, is entirely exposed on the hammdada sur-
face, thus being discernible without any difficulty.
It is represented by a large round structure that
combines a dozen small burial cairns, ca. 1-2m in
diameter, and curvilinear pseudo-walls (Fig. §5). It
is interesting to note that these cairns and walls of-
ten include upright limestone boulders — another
similarity to the QATW Layer 3 pseudo-
settlement. No diagnostic artifacts were found at
this site, but this may also support the identifica-
tion as a pseudo-settlement.

Other Examples

To date, a composite pseudo-settlement has
been limited to these two (or three if we include
QATW). However, the evidence for a Layer 3 type
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3. JF-0116 (Jabal Juhayra): the flint collection.

- 44 -



S. Fujii: The 2001-2002 Winter Season Survey of the al-Jafr Basin

pseudo-settlement were found at some other sites
including JF-9701, -0001, -0108, and -0113. This,
coupled with the frequency of K-line sites, and tab-
ular scraper and Jafr blade production sites men-
tioned below, clearly indicates that the al-Jafr basin
was often utilized by the EBA pastoral populations
for symbolic burial and flint exploitation as well as
seasonal pasturing. In contrast, the evidence for a
Layer 4 type pseudo-settlement still remains
scarce, probably suggesting a low population densi-
ty in that period.

K-Lines
The K-line represents an elongated, free-
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4. JF-0104 (Wadr ar-Ruwayshid ash-
Sharqgi): the Layer 4 pseudo-
settlement (three members of the
staff signify the location of a burial
cairn).

5. JF-0104 (Wadt ar-Ruwayshid ash-
Sharqi): the Layer 3 pseudo-
settlement.

standing, stone-built feature that comprises a long
chain of cairns and walls. This unique feature was
first identified in the western Nagab Highland (Ev-
enari et al. 1958; Glueck 1958; 1959; Haiman
1999) and recently dated, though still tentatively,
to the EBA (Haiman 2000). The distribution of the
K-line has so far been limited to the Nagab High-
land, but the identification of a few similar exam-
ples in our survey area would necessitate modifica-
tion of this picture.

JF-0118 (Tall Burma <o J5)
The first example of a K-line in the Jordanian
plateau was found on a gentle basalt slope west of
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Tall Burma, an isolated volcanic hill a few kilome-
ters northeast of al-Husayniyya (Fig. 6). It extends
roughly in a straight line from the southern skirt of
Tall Burma down to the eastern bank of Wadi Bur-
ma, measuring ca. 0.8km in total length.

This K-line is constructed exclusively with ba-
salt cobbles, eruptions of Tall Burma. Although the
wall of this K-line is collapsed all over, the number
and volume of fallen cobbles suggest that the origi-
nal height was less than 1m. As is the case with the
Nagab examples, the wall is often interrupted by a
cairn-like small link either round or sub-rectangular
in general plan. An examination of a well-
preserved example (Fig. 7) has suggested that, as
noted by Glueck (1959: 9), the cairns are wider (ca.
3m in diameter or depth) than the wall (ca. 1m).
~.’Also noteworthy is the present height (ca. 0.5m) of

the cairn, which suggests that it was originally a lit-
tle higher than the wall. It may also be interesting
to note that this cairn has a hollow center ca. 1m in
diameter, although it might have resulted from an
illicit excavation.

JF-0125 (Tall ‘Abiira hsle J5)

The second example of the K-line was located
on the southern flank of Tall ‘Abiira, an isolated
limestone hill near Udhruh (c,37), a small town ca.
20km northwest of Ma‘an (Fig. 8). A landmark is
the pumping station G1215, which is situated ca.
0.5km northeast of the site.

This is a typical K-line in terms of both the site
setting and the scale. It extends roughly in a
straight line from the southern flank of Tall ‘Abtira
down to its skirt and further passes over an undu-

.| 6. JF-0118 (Tall Burma): the K-line
(from E).

{ 7. JF-0118 (Tall Burma): a cairn
(round link) in the wall of a K-line.
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lating plain to the south, thus measuring a few ki-
lometers in total length. Echoing the site setting,
limestone and sometimes flint cobbles and boulders
were used for the construction material. A brief ex-
amination has confirmed that a small cairn, ca. 1-
2m in diameter, often intervenes in the wall. Inter-
estingly, upright limestone and flint boulders are
often included both in the cairns and in the wall.

Other Examples

A possible example of a K-line (JF-0002) was
located on a hilltop ca. 1km east of Bir Abli Dan-
nah (Cs »f »v), a small village ca. 20km west of
Ma‘an. This site includes a cluster of large round
structures as well as a possible K-line. The K-line,
though partly disturbed by recent agricultural activ-
ities, extends some hundreds of meters passing
over the northern slope of the hill (Fig. 9). As was
the case with the two K-lines mentioned above,
cairn-like small, round links often intervene in the
wall, thus providing a qualification for the third ex-
ample of the K-line in the Jordanian plateau.

Another possible example (JF-0123) was found
on the southern flank of “Harra as-Sayyiya”, an
isolated volcanic hill some kilometers southwest of
al-Husayniyya. However, this elongate stone pile
runs largely along a dirt road, possibly suggesting
that it resulted from the road construction.

JF-0126 (Bayir L)

Although omitted from this paper, more than ten
knapping stations for tabular scrapers and Jafr
blades have been located in the hilly countries ex-
tending north of the Husayniyya-Jafr road. Most, if

8. JF-0125 (Tall ‘dbira): the K-line
(from S).

9. JF-0002 (Bir Abii Dannah): the K-line (from S).

not all, of them are probably dated to the EBA on
the basis of a line of evidence from QATW. The
high frequency of these EBA lithic production
sites, along with the occurrence of a variety of bu-
rial-related sites, suggests a full-scale re-activation
of pastoral nomadism in the fourth millennium BC
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— a general trend in the southern Levantine arid
peripheries (Finkelstein 1995).

Of special interest in this regard is JF-0126,
which was located by chance during our one-day
excursion to Bayir, an ancient crossroad in the Jor-
danian Badiya. This site lies on the western slope
of a gentle hill ca. 1km north of a police station that
has recently gone out of use. A dense scatter of tab-
ular scraper and Jafr blade cores and debitage was
found beside a series of flint outcrops (Fig. 10).
This is the first tabular scraper production site to be
located west of the Azrag-Jafr road. The finding of
this site suggests that the EBA pastoral population
expanded further deep into the Badiya beyond the
range suggested by a recent synthesis (Baird 2001:
649-650).

Concluding Remarks

The 2001-2002 winter season survey has re-
vealed that the al-Jafr basin, though seemingly poor
in archaeological potential, is in fact rather rich in
archaeological occurrences. This paper merely re-
ferred to a few aspects of it. A comprehensive re-
port, which incorporates the results of the previous
surveys conducted from 1997 to 2001 and the next
one planned in the 2002 summer season, is to be
published in the near future.
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ARCHAEOLOGY AND ENVIRONMENT OF THE DEAD SEA PLAIN:
PRELIMINARY RESULTS OF THE SECOND SEASON OF INVESTIGATIONS
BY THE JOINT LA TROBE UNIVERSITY/ ARIZONA STATE UNIVERSITY PROJECT

Phillip C. Edwards, Steven E. Falconer, Patricia L. Fall, Ilya Berelov, John Czarzasty, Christopher Day,
John Meadows, Cathryn Meegan, Ghattas Sayej, Thomas K. Swoveland and Michael Westaway

Introduction

The ‘Archaeology and Environment of the Dead
Sea Plain’ project, directed by Phillip Edwards,
Steven Falconer and Patricia Fall, conducted its
second joint field seasons at Zahrat adh-Dhra‘
(1530 5,—L)in January and February 2001.1. The
Zahrat adh-Dhra‘ region is located near the south-
eastern corner of the Dead Sea, between al-Mazra‘a
village (L—=u3Y) to the west and the Jordan Valley
margin to the east, on the low-lying and hyper-arid
Dead Sea Plain (Fig. 1). The project is currently in-
vestigating the cultural and natural history of the
Dead Sea Plain from the latest Pleistocene through
the Holocene, by combining geomorphological and
palacoenvironmental studies with archaeological
investigations of sites representing two of the re-
gion’s most significant eras of prehistoric agricultu-

ral intensification; namely the Pre-Pottery Neolith-
ic A (PPNA) and Middle Bronze Age (Edwards et
al. 2001). The earlier of the two periods is repre-
sented by the site of Zahrat adh-Dhra‘ 2 (ZAD 2),
dating to 9,600-9,300 BP (9,100-8,550 calibrated
years BC); and the second by Zahrat adh-Dhra‘ 1
(ZAD 1), an unusual Middle Bronze Age village
(ca. 2000-1600 BC) situated only 200 metres from
ZAD 2.

This report begins with a synopsis of the geoar-
chaeological survey by Christopher Day, begun in
order to provide palaeolandscape contexts for both
ZAD 1 and ZAD 2 and the palacoenvironmental
core data. It continues with an account by Patricia
Fall and Tom Swoveland of the ongoing AMS, iso-
tope, varve, and palynological analyses of sedi-
ment cores obtained from the Lisan Peninsula
(olattt) in 2000, proceeds to a description of the sec-

1. The project’s 2001 field seasons were made possible by the
kind cooperation of Dr Fawwaz al-Khraysheh and the De-
partment of Antiquities of Jordan. The project is an ASOR
affiliate, and we thank the staff of ACOR in ‘Amman for
their help and hospitality.

The site of ZAD 2 was excavated by the La Trobe Univer-
sity (LTU) team between January 16 and February 13 under
Permit No. 2001/ 3. The La Trobe University team consist-
ed of Phillip Edwards (director), Rebecca Brodie (excava-
tion supervisor), Matthew Chamberlain (excavation super-
visor), Rudy Frank (surveyor and photographer),
Christopher Day (geoarchaeologist), Ali al-Khayyat (De-
partment of Antiquities representative and excavation su-
pervisor), John Meadows (archaeobotanist), Ghattas Sayej
(excavation supervisor and lithics analyst), Zvonka Stanin
(excavation supervisor), Michael Westaway (excavation su-
pervisor and physical anthropologist) and Abu Faisal
(cook). Six local workmen: Salim Salim al-Hubeiri, Bassam
Khalil, Juma‘a Khalil, Ibrahim Khalil, Khalid Khalil and
Salman Salame, were employed in the excavation, as well
as our donkey ‘Umm Sabr IT".

We thank Dr Lutfi Khalil, Dr Maysoon al-Nahar, and their
students for their kind cooperation in processing some of
the ZAD 2 finds in the Department of Archaeology at the
University of Jordan.

The 2001 Arizona State University (ASU) ZAD 1 survey
crew consisted of Steven Falconer (director and ceramic an-
alyst), John Czarzasty (surveyor), Ilya Berelov (ceramic an-
alyst and surveying assistant) and Ahmed al-Tawahiyeh
(Department of Antiquities representative). Our thanks go
to our representative Mr. Tawahiyeh. Special thanks go to
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Hanan Hamdan for her wonderful dinners and to Umm
Ashraf for handling our laundry.

Major funding for the excavations at ZAD 1 and ZAD 2
was provided by a Large Grant from the Australian Re-
search Council (ARC) for 1999-2001 and a Research Grant
from the Wenner-Gren Foundation for Anthropological Re-
search. Funding for the sediment coring on the Lisan Penin-
sula was provided by a Research Grant from the National
Geographic Society. We are grateful to both the Australian
Institute of Nuclear Science and Engineering (AINSE - Spe-
cial Grant 99/158S), and the La Trobe University Small
1999 ARC Small Grants Scheme for funding that enabled
the AMS radiocarbon dating program for ZAD 2.

Both LTU and ASU crews are very grateful to the Jordan
Valley Authority (JVA) and its Secretary-General Awadies
Serpikian for its continuous support in providing us with ac-
commodation in the JVA housing compound at Ghawr al-
Mazra‘a. Thanks are due to Khalil Hamdan, the Department
of Antiquities Inspector for the Ghawr as-Safi region for his
help, and JVA staff member Na‘il Habashne for his aid in
maintaining the services in our house. Many thanks are due
to Associate Professor Ziad al-Sa‘ad, Director of the Insti-
tute of Archaeology and Anthropology at Yarmouk Univer-
sity and Dr Gerrit Van der Kooij of the Leiden University
Faculty of Archaeology for the generous loan of house and
excavation equipment from the Dayr ‘Alla Research Sta-
tion, and to Mr Ahmed Faris for facilitating its loan there;
also thanks to Dr Stephen Bourke and the University of
Sydney for lending us excavation equipment from Pella. Fi-
nally, thanks go to the ever-dependable Ahmad Faris for
providing neighbourly hospitality, logistical help, and stor-
age space for our project.
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ond season of excavations of ZAD 2 by Phillip Ed-
wards and then to the comprehensive surface archi-
tectural survey of ZAD 1 by Steven Falconer and
John Czarzasty. It also includes progress reports on
the analysis of excavated materials: the flaked and
ground-stone lithics (Ghattas Sayej), plant macro-
fossils (John Meadows) and human bones (Michael
Westaway) from ZAD 2; and the pottery (Steven
Falconer and Ilya Berelov) and plant macrofossils
(Patricia Fall and Cathryn Meegan) from ZAD 1.

Christopher Day’s geoarchaeological work con-
centrated on the major Zahrat adh-Dhra‘ region,
situated between the al-Karak Road to the east and
the roughly triangular area bordered to the west by
the merging channels of Wadi al-Karak (JSI suls)
and Wadi adh-Dhra‘ (g'>3 sals). Surprisingly for a
region with such a high archaeological profile, this
particular area, which we have also christened the
‘ZAD Triangle’, appears to have never been made
the subject of any previous comprehensive archaeo-
logical survey.

The Geoarchaeology of Zahrat adh-Dhra‘ — the
‘ZAD Triangle’

The location of a PPNA hamlet and an MB vil-
lage (ZAD 2 and ZAD 1) on the arid and dissected
Zahrat adh-Dhra‘ plain represents two rare exam-
ples of settlement and agriculture in this region at
critical junctures in the developmental trajectories
of the Southern Levant. The aim of geoarchaeologi-
cal investigation in the ZAD Triangle was to ad-
dress several local and regional questions about the
nature and rate of landscape change and adaptation
to the peculiar geological setting and resources of
Zahrat adh-Dhra‘. The evidence from two seasons
of investigation implies a history of settlement and
land use in an environment more benign than is
suggested by the present badlands and deeply in-
cised wadis that surround both sites.

This work involved reconnaissance survey of
the regional geology — currently available at only
1:50,000 scale — and interpretation of local geo-
morphology by which archaeological visibility and
past land use might be reconstructed. Several new
sites were recorded during the course of the survey.
Their distribution and dating will greatly assist our
understanding of the timing of landscape change at
Zahrat adh-Dhra“. One specific and ongoing geoar-
chaeological issue at ZAD 1 is whether two large
boulder walls at the northern and southern ends of
the site were natural or human-made structures.
Further, a sequence of low terraces in the channel
of Wadi adh-Dhra‘ below ZAD 1 which contain
fine charcoal horizons was sampled in 2000. The
prospect that this material might be a source of off-
site colluvium was also investigated during the
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2001 program.
Geological and Geomorphological Survey

A comprehensive geological survey revealed
better resolution of the Dana Conglomerate Forma-
tion (DCF) and its relationship with overlying
Pleistocene gravels. The lithological differences
and landform development within the DCF provide
data about past landscapes, land use and the survi-
val of archaeological remains. The Dana Conglom-
erate (Fig. 1) outcrops at Zahrat adh-Dhra‘ as a se-
ries of monoclines that dip gently to the southeast,
capped by resistant silicified black cherts. Less re-
sistant reddish and white sandstone units are ex-
posed on the plains to the east of ZAD 1 and ZAD
2 but these are blanketed by Pleistocene gravels
which thicken to the south beneath ZAD 1. Indurat-
ed sandstone beds some Im thick outcrop near
ZAD 2, above which the softer sandstones form a
dissected badland terrain. Wadi adh-Dhra“ is a per-
manent stream and has incised some 20-30 metres
below the level of neighbouring smaller wadis, ex-
posing long sequences of the conglomerate and
sandstone units within the DCF. Dissection also ap-
pears to be controlled by the Pleistocene gravels —
the product of earlier outwash fan deposition from
Wadi adh-Dhra‘ at the Jordan Valley edge —
which form a cap above the softer sandstones. Ac-
cording to the geological handbook for the region
(Khalil 1992), the Dhra‘ Plain is also shaped by
several faults, one of which is continuous through
Wadi adh-Dhra‘. The presence of a small doleritic
basalt dyke some 300 metres upslope from ZAD 1
and ZAD 2 provides evidence that tectonic and vol-
canic activity — which is associated with this fault
further east — continues through Zahrat adh-Dhra“.

The Boulder Fields at ZAD 1

Investigation of the substantial alignments of
boulders at both the southeast and northwest ends
of ZAD 1 revealed that they were composed of sili-
cified limestone, commonly sub-rounded, with dis-
solution pitting and honeycomb weathering. Some
large boulders have become fragmented due to
weathering. The issue about whether this alignment
of boulders is a natural or human-made feature re-
mained unresolved during the first season. The fact
that no similar arrangement of large boulders exist-
ed anywhere else on the plain seemed to suggest
that the boulders were transported from elsewhere.
Excavation in and around the boulders, however
(Falconer, in Edwards er al. 2001), seemed to indi-
cate that they were set firmly within undisturbed
natural gravels, suggesting a natural feature. Fur-
ther survey during 2001 noted a similar wall built
from the same material on the north bank of Wadi
al-Karak about 1km away, providing a local ana-
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logue for such a construction.

During geological mapping the presence of
large limestone boulders (erratics) was noted scat-
tered throughout the valleys in the mid and upper
parts of the hills immediately behind ZAD 1 and
ZAD 2. Limestone is not part of the Dana Con-
glomerate, hence dispelling any notions that this
material outcrops in the area immediate to ZAD 1.
The scatters of erratics were traced almost to the
Jordan Valley edge and are the product of material
breaking from the ASL (Amman Silicified Lime-
stone) unit which outcrops in dramatic vertical
sheets (flatirons) some 2km to the east of the sites.

Large fragments of ASL, mobilised during ero-
sion or tectonic episodes, form coarse debris flows
and accumulate as lag deposits at the break of slope
and on the near plain. It is a preliminary suggestion
that such lag deposits have been the source of large
stone for both wall construction and building mate-
rial. ZAD 1 appears to lie at the end of a valley
within which large erratics have been confined.
This is supported by the observation that the DCF
is a poor source of building stone, with construc-
tion activities at Zahrat adh-Dhra‘ instead enabled
by the appropriation of plentiful scatters of lime-
stone. The concentration of large boulders as termi-
nal lag material could reasonably have been rear-
ranged as a substantial wall or territorial marker.

Colluvial Terraces at Wadt adh-Dhra ¢

The presence of multiple charcoal horizons
within fine-grained sand and silty terrace deposits
up to 3m thick on the northern side of Wadi adh-
Dhra‘ below ZAD 1 was attested during the first
season. While undated, the fine lamination and
cross bedding, and the succession of charcoal hori-
zons suggested that these colluvial deposits might
be a potential source of ancient cultural material.
During the second season, charcoal within a collu-
vial section below ZAD 1 was sampled for dating.
The exposure at this sampling site was extended to
a depth of 215cm, revealing further thin charcoal
horizons and silty material above basal cobbles.
However, during final preparation of this section
for description, a piece of black plastic was found
embedded within the cobbles at about 200cm be-
low the modern terrace surface, demonstrating the
recent age of the sediments. The deposition of over
2m of alluvium or colluvium in recent times pro-
vides a clear example of the rapid rate of aggrada-
tion of sediment and complexity of deposition
within these arid-land wadis. Up to four phases of
deposition were recorded in the exposure with fine
organic silty material (local colluvium) and contin-
uous thin charcoal horizons separated by thick se-
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quences of fine sandy silt (alluvium). The latter
commonly contained evidence of cross bedding
and fine lamination.

Landscape Archaeology
The region of Zahrat adh-Dhra‘ between Wadi

al-Karak, Wadi adh-Dhra‘ and the Jordan Valley
margin (the “ZAD Triangle’) appears to have re-
mained unsurveyed in any systematic fashion. Ref-
erence to various past archaeological surveys in the
region appear for the most part to have focused in
and around Bab adh-Dhra‘ (¢!,34 wL)and further
south (Rast and Schaub 1981), or to the north of
Wadi al-Karak (Worschech 1985) or to the west
(McConaughy 1981). However survey reports do
not appear to have reviewed the ridge under discus-
sion. During the second season four new major ar-
chaeological sites were discovered in the course of
the geological mapping program:
a) A substantial limestone wall (mentioned above)
constructed from large boulders some 100m
above a parallel lower wall of smaller boulders on
the northern bank of Wadi al-Karak, about 1km
north of ZAD 1. Several curvilinear walls and in-
ternal structures were noted with a scatter of pos-
sibly Bronze Age pottery throughout, but most
prominent on a hillock above the upper wall.

A rectangular enclosure about 80m x 150m,

bounded by a loose and sparse scatter of cob-

bles and chert fragments on a gentle plain south
of Wadi al-Karak and north of black chert hills
in the northern part of Zahrat adh-Dhra“.

c) A square enclosure, about 80m x 80m, located
300m to the northeast of ZAD 2 on a flat plain.
Some 10 to 15 small stone features (3.5 x 1.5m)
are aligned around the western and southern pe-
rimeters.

d) A landscape of curvilinear walls, straight walls,
square structures, round walled enclosures (up
to 26m in diameter) and 10 to 15 twin-
chambered burial cairns extends over terrain ris-
ing from Zahrat adh-Dhra‘ east of the black
chert range, about 500m northeast of ZAD 2.
Pottery scatters suggest a Chalcolithic to Early
Bronze date range.

The accurate survey and dating of the multi-
period settlement of the region immediately sur-
rounding ZAD' 1 and 2 will greatly enhance the un-
derstanding of the land use history and chronology
of landscape change of the Dhra‘ Plain. The rela-
tionship and date of these other features to local
Iandforms, particularly the evidence of truncation,
will provide better resolution to models of the tim-
ing and phases of erosion in and around ZAD 1
and ZAD 2.

b)
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Future Questions

(a) The Dead Sea level fluctuations modelled by
Donahue (1985), and Frumkin and colleagues
(1994), are yet to be fully reconciled with the
archaeological timing of erosion through ZAD
1 and 2. Future work will involve a collation of
previous interpretations of climatic and Dead
Sea level change with new palacoenvironmen-
tal data from the 2000 coring operation (see
Fall and Swoveland, below) and the 2002 geo-
morphological survey.

Air photographic interpretation of the region
will greatly assist geological and geomorphic
interpretation.

(c) The sequence and distribution of settlement and

(b)

land use on the Dhra‘ Plain has yet to be

mapped and dated. This has considerable po-

tential for constructing a chronology of land-

scape change at ZAD 1 and 2. Future work will
include a regional survey of these features at

Zahrat adh-Dhra‘.

The results of the 2001 geo-archaeological sur-
vey have placed the PPNA and MB sites in a better
regional geological and geomorphological context.
On a gentle plain at the fringe of the Jordan Valley
both settlements benefited from the perennial
spring-fed Wadi adh-Dhra‘, and abundant sources
of flint, and natural tumbles of building stone con-
centrated in break of slope lag deposits, were avail-
able for opportunistic use as town walls and build-
ing stone. The Dana Conglomerate Formation and
structural features have produced a landscape of
differential weathering shaped by phases of inci-
sion, the chronology of which will be better under-
stood by a regional examination of both environ-
mental data and wider settlement distribution.

(CD)

Palaeoenvironmental Investigations on the
Lisan Peninsula, Dead Sea

An important aspect of the Archaeology and En-
vironment of the Dead Sea Plain Project is to ex-
plain the sporadic settlement history on the Dead
Sea Plain and the interaction of these human settle-
ments with their past environmental landscape.
Both ZAD 1 and ZAD 2 at approximately 160 me-
tres below mean sea level lie adjacent to the an-
cient Pleistocene shoreline of Lake Lisan (70,000-
11,000 years BP). As part of our ongoing investiga-
tions to interpret the palaeoclimate and past envi-

ronments of this hyperarid region, Arizona State
University (ASU) collected eight sediment cores
from four localities on the north-western end of the
Lisan Peninsula in January and February 2000
(Fig. 2). Four of the cores (Dead Sea Cores 1-3 and
Lisan Core 3) were collected with a hand-operated,
piston corer (a Scm diameter Livingston corer).
The four deepest cores (Lisan 1, 2, 4, and 6) and
the top 5m of Lisan Core 3 were collected with a
truck-mounted, rotary drill rig operated by the Nat-
ural Resources Authority, Hashemite Kingdom of
Jordan.? The sediments are composed of up to 30m
of laminated carbonate and detrital deposits. Elev-
en AMS ages (Table 1) reveal that the uppermost
18m span approximately the past 20,000 years BP
(uncalibrated radiocarbon years before present).
Carbon and oxygen isotope analyses of carbonate
layers from varved sediments show changes in lake
chemistry and hydrology of Pleistocene Lake Lisan
(Swoveland 2001). Our focus for this report is
based on Lisan Core 3 (691-1225cm depth) that
covers the latest Pleistocene interval, from 20,000
to 12,000 years ago.

Lisan Core 3 was collected near the foreshore
of the Dead Sea on the Lisan Peninsula about one
metre above the modern water surface that lies
404m below sea level. Lisan Core 3 was chosen for
analysis because it represents the least distorted
(due to recovery by a piston corer) and most con-
tinuously laminated sediments that cover the latest
Pleistocene. The top 5m of Lisan Core 3 were re-
covered with the mechanized rotary drill rig in or-
der to penetrate the uppermost halite and dense
aragonite layers. Sediments below this depth were
recovered with the hand-operated piston corer. A
maximum depth of 1225¢cm was reached with the
Livingston corer. After being shipped in wooden
core boxes to the Paleoecology Laboratory in the
Geography Department at ASU, Lisan Core 3 was
sectioned lengthwise to observe the depositional
varves. Each core section was photographed with a
high-resolution digital camera in 15cm long over-
lapping images to produce an electronic gallery im-
age for the entire core.

Lisan Core 3 is comprised of laminated sedi-
ments consisting of alternating white carbonate and
dark grey-green detrital laminae (Fig. 3). Three
wood macrofossils embedded in the laminae show
that Lisan Core 3 spans the period from 20,000 to
12,000 BP (Table 1). The white carbonate layers

2. We thank the Arab Potash Company and the Natural Re-
sources Authority of Jordan for facilitating the drilling on
the Lisan Peninsula; Bruce Howell who assisted PLF and
SEF in collecting Lisan Core 3; Dr. Paul Knauth and Mr.
Stan Klonowski of Arizona State University’s Department
of Geological Sciences Stable Isotope Lab for analysing the
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isotope samples; Dr. Tom Groy of ASU’s Department of
Chemistry for support in the XRD analysis; Dr. Hamdallah
Bearat of ASU Center for Solid State Sciences for assis-
tance interpreting the XRD data; and Emily Prud’homme
who helped section and photograph the cores and produced
the digital gallery images.
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2. Map of the northern end of the Lisan Peninsula showing coring locations. Gallery images of the cores shown.

in the core were sampled approximately every 15
centimetres for mineral and isotope analyses. X-
Ray Diffraction (XRD) was used to determine the
carbonate mineral phases throughout the core.
XRD showed that the white layers were comprised
mainly of aragonite, with trace amounts of gypsum,
anhydrite, calcite, and salts. Carbon and oxygen
isotopes were analysed from 24 individual arago-
nite laminae. 813C data are presented as parts per
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thousand (°/00) relative to the PDB (Peedee Belem-
nite) Standard. 8'80 data, presented as parts per
thousand (®/o0), were converted from PDB by
ASU’s Department of Geological Sciences Stable
Isotope Lab, and are expressed relative to Standard
Mean Ocean Water (SMOW).

Palaeoclimatic Interpretation Based on Lisan Core 3
Carbon isotopes demonstrate variability in car-
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Table 1: AMS age determinations from . N
Dead Sea and Lisan Cores Core Depth Age Laboratory Calibrated Ag.e‘
’ (cmm) (uncalibrated Number (95% probability)
yr BP) ‘ Stuiver et al. 1998
Dead Sea 3 8.5 1440 + 40 Beta-160106 AD 550-660
Dead Sea 3 26 1590 £ 40 Beta-160107 AD 400-560
Dead Sea 3 45 1690 + 40 Beta-153581 AD 250-430
Dead Sea 3 108 1820+40 Beta-153582 AD 100-260  and
AD 290-320
Dead Sea 2 361 7030+ 50 Beta-155306 BC 6000-5790
Dead Sea 2 512 5020+£50 Beta-155307 BC 3960-3680
Lisan 2 1461 15,190+ 50 Beta-156767 BC 16,510-15,850
Lisan 2 1673 18,690 £ 60 Beta-156768 BC 20,730-19,770
Lisan 3 698  12,460+40 Beta-153583 BC 13,490-12,220
Lisan 3 1067 17,990 £ 60 Beta-155308 BC 19,900-18,970
Lisan 3 1186 19,0201 70 Beta-156766 BC 21,150-20,120

bon dilution and enrichment in the Dead Sea and
are-used as proxies for recigitation and/ or fluvial
run-off to the basin. 83C/12C ratios with higher
13C values (-7.2 to 1.8 PDB) than the modern Jor-
dan River (-7.2 PDB) (Stiller and Magaritz 1974)
are interpreted as enriched. Dilution values vary
from —14.2 to —7.2 PDB. Carbon isotopes from Li-
san Core 3 show considerable enrichment for the
period between 20,000 and 14,500 BP, as would be
expected for a hypersaline lake (Fig. 4). Samples
with 13C values more dilute than the modern Jor-
dan River are found after 14,000 BP. These dilu-
tion events are interpreted to represent the influx of
organic material into Lake Lisan following an in-
flux of water from runoff, flooding, and glacial
melt water from the upper watershed of the Jordan
River (the mountains of Lebanon).

Oxygen isotopes are used to provide relative
temperature values. Enrichment and dilution of 130
are interpreted using Jordan River water as a mod-
ern analog. Katz er al. (1977) reported an average
180 value for the Jordan River of -2.9 SMOW (-7.2

PDB). 180 for Lisan Core 3 (Fig. 5) shows the
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same enrichment and dilution seen in the 13C data
(Fig. 4). Between 20,000 and 14,500 BP the water
of Lake Lisan is enriched in 180. Although abso-
lute temperature values for the Dead Sea could not
be assigned, this section of the core is interpreted
to represent a relatively cold, stable period. Based
on dilution of 180 starting about 14,500 BP, the
temperature of the Dead Sea rose dramatically.
More extreme temperature fluctuations are inter-
preted for the period between 14,500 and 12,300
BP.

Carbon and oxygen isotopes from Lisan Core 3
reveal that the late glacial climate of the Dead Sea
region was relatively cold and dry with very little
organic matter washed into Lake Lisan. This cool,
dry interval ended about 14,500 years ago when
precipitation and runoff into the lake basin in-
creased greatly. This interpretation supports the re-
cent study of stratigraphic sections in the Dead Sea
area by Abed and Yaghan (2000) that hypothesizes
that the climate during the Late Glacial Maximum



ADAJ 46 (2002)

3. Close-up of varves in Lisan Core 3.
5 '°0 SMOW (%0) & '3C PDB (%)
20 26 32 38 -6 10 4 2
12 L h : . . . )
13
14
~ 15 1
)
2 J
x
m 16
» ]
2>
@
U’ L
( 17 -
18 o
19 1
20 -

4. 8180 SMOW (%/oo0, left column) and 813C PDB (%/oo, right
column) from Lisan Core 3 (data from Swoveland 2001 ).

(LGM) was cool and dry. No evidence for a pluvial
climate during the period from 20,000 to 14,200
years ago, as suggested by Neev and Emery (1995),
is seen in the Lisan Core 3 isotope data.

The cold and dry period identified in Lisan Core
3 between 20,000 and 14,500 years ago coincides
with the Early Epipalaeolithic Period (20,000 to
15,000 BP) when the landscape was dominated by
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open steppe vegetation (Baruch and Bottema 1999)
with Mediterranean forest refugia along wadis of
the northern Jordan Rift Valley (Edwards 2001).
During the Middle Epipalaeolithic (15,000 to
13,000 BP) locally moist environments continue
along the Jordan Valley (Edwards 2001). Our re-
sults agree with palynological studies from the al-
Hilah Basin (Us=ll 25 =), in the upper elevation
watershed of the Dead Sea, that show that decidu-
ous oak forests expanded between 14,500 and
12,500 years ago in response to a warmer and wet-
ter climate (Baruch and Bottema 1999). After
about 12,500 years ago the climate of the region
deteriorated, with dry conditions returning in the
southern Levant (Baruch and Bottema 1999; Yasu-
da et al. 2001) as forests became more restricted
and steppe lands expanded. Stream incision due to
a lowering of base level began in the Late Epipa-
laeolithic (12,000 to 11,000 BP) when settlement
sizes increased (Edwards 2001).

Ongoing AMS, isotope, varve and palynological
analyses of both the Pleistocene and Holocene por-
tions of the cores from the Lisan Peninsula will al-
low us to illuminate human interaction within the
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context of the palacoenvironmental landscape of the
Dead Sea Plain and the greater Jordan Rift Valley.
(PLF and TKS)

A Second Season of Excavations at the PPNA
Site of Zahrat adh-Dhra‘ 2 (ZAD 2)

La Trobe University carried out a second season
of excavations at ZAD 2 from January to February,
2001. The first season in late 1999 demonstrated
ZAD 2 to be a small mound about two metres thick
and 2,000 square metres in area. During that peri-
od, portions of three structures (Structures 1, 2 and
3) were excavated. Charcoal samples from succes-
sive phases of occupation in Structure 3 yielded
three radiocarbon determinations of 9,490+50 BP
(OZE 605); 9,440+50 BP (OZE 606) and 9,470+50
BP (OZE 607), indicative of a short-lived site.

The 2001 program succeeded in excavating
Structures 1, 2 and 3 through to the underlying nat-
ural sediments; excavating a larger area of deposits
in Structure 2, excavating a secondary burial in
Squares 1-J25, and beginning the excavation of
Structure 4 in the northern part of the site (Fig. 6).
Several new radiocarbon samples also were ob-
tained.

Structure 1 (Square E28)

Structure 1 is a small, round stone hut located
on the western edge of the settlement (Fig. 6). In
the first season, a series of interleaved, red and
dark grey deposits (Loci 1-18), which appeared to
represent refuse tip lines, were excavated below it
in Square E28. This sondage was continued in the
second season (Loci 19-26), demonstrating a grad-
ual decrease of artefact density with depth, until
natural Dana Conglomerate Formation sediments
(Locus 24) were encountered at 1.20m below the
surface (Fig. 7). While no artefacts were found in
the DCF, the remains of a child’s skull were found
dug into a small pit (Locus 25), some 10cm deep
into the natural layers (Figs. 7, 8). The skull sur-
vived mainly as an endocast of sediment supple-
mented by a partial covering of thin cranial bone
fragments, surmounted by a little molded dome of
mud. Underneath this arrangement a number of
loose, deciduous teeth were discovered.

Depth of Deposits in Structure 2 (Squares K22 — L23)
The first season of excavations showed Struc-
ture 2 to be associated with a plastered floor (Locus
3.1) and an interior hearth (F.4) set with stones and
plaster in Squares K22 — L.23. Excavations were
extended here during 2001, revealing three addi-
tional superimposed floors between Locus 3.1 and
the natural, some 60cm below (Fig. 9). The next
floor (Locus 4.1) encountered below Locus 3.1 was

varied in character (Fig. 10), changing from a hard
plastered surface in the south to softer brown sedi-
ment in the north. The two regions were divided by
a low, single coursed wall of stone, mudbricks and
mortar (Feature 3 = F.3). The hearth (F.4), which
was covered by Floor 3.1, proved to be founded on
an underlying third floor (Locus 5.1). In the course
of excavations beneath this locus a new feature
(F.2) emerged: a U-shaped stone platform abutting
the main wall (F.1). This was probably an earlier
hearth and it rested on the fourth floor (Locus 6.1).
The bottom of the wall (F.1) was associated with
this lowest fourth floor, and final excavation re-
vealed a six-coursed, double-rowed, well-mortared
limestone wall standing to a height of 0.8m. No
foundation trench was discovered at its base, al-
though hard mortar and a number of stones asso-
ciated with the base of the wall may have func-
tioned to stabilize it. Finally, excavations in K22
reached the natural Dana Conglomerate at about
90cm below surface sediments. This (Locus 7.1)
consisted of a shelf of hardened, lithified Dana sed-
iment sloping up to the north.

Lateral Extent of Structure 2

During the first season, excavations revealed
that Structure 2 possessed a long curvilinear stone-
wall arc (F.1), which curved from the northwest in
Square J22 to the southeast in Square K24. In the
second season this wall was further traced to reveal
an entire walled enclosure (Fig. 11). The southern
and eastern parts of the excavations proceeded in
18 squares (L26 — S22). In Squares L26 — O, the
structure curved sharply around to the east. In this
sector, where the wall was dug to the uppermost
floor (Locus 5), the six-coursed wall reached a
height of 80cm in Phase 1 alone. A single-coursed
stone wall (F.8) was found running from F.1 to the
south in Squares N/O —28, apparently connected to
it at a later date (Fig. 11). Squares 026 — S22 saw
F.1 straightening as it ran towards the northeast.

In the north, Feature 1 also ran sharply to the
east through Squares K20 to 020. Square O20
touched on the edge of another human burial, in-
side the fill of Structure 2, which was left unexca-
vated. An old clandestine excavation pit precluded
clarification of any further continuation of the wall
to the northeast, but excavations in Square P19
demonstrated no linkage of the northern and east-
ern parts of the curvilinear wall, indicating the

-placement of a door or opening in this area. This is
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considered especially likely as the wall-section in
Squares Q/R22 stops abruptly. It appeared to be
finished to a squared face rather than destroyed.

In summary, Structure 2 has proved to be a most
unusual design, appearing as a constricted ‘tear-
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drop’-shaped structure which opens to the east,

with its major axes measuring some 7m in length
(Fig. 12). A further surprise is that the eastern wall
of Structure 2 appears to swing round to the south-
east to continue as Structure 3, though this awaits
clarification by further excavation.

The Communal Burial in Squares I-J-K25
A second wall (F.2) abutted F.1 in Square J22

8. View of infant skull burial in Locus 25, Square E28 of Struc-
ture 1, ZAD 2.

and curved away in the opposite direction (to the
southwest). In 1999, a small cairn of stones (F.3)
was discovered, positioned in the interstices be-
tween the two walls near the south baulk of Square
J24, and this overlay some large fragments of a hu-
man cranium. Further excavation showed that F.3
marked the northern end of a complete human
skull that emerged in the baulk. This burial (F.5)
was excavated in 2001 (Fig. 11). Traces of at least
three humans were excavated in the burial. The one
which belonged to the skull (see Westaway, below)
was by far the most complete of them.

No burial pit was visible at any stage of the ex-
cavations. The bones were embedded in dark and
friable ashy deposits throughout, and deposited in
fill on or near to the uppermost floor between the
two structures. Several large rocks based around
the skull form a continuation of the small cairn
(F.3) first discovered in Square J24. The burial
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continued west of Square 125, in the direction of a
clandestine excavation pit. Many artefacts were re-
covered from the shallow deposits, the most nota-
ble being a small stone phallic figurine (Fig. 13).

Structure 3 (U-V22)

In the first season, two squares (U-V22) were
positioned at the summit of the site in order to in-
vestigate the deepest deposits of the site. In Locus
2.1, about 40cm below the surface, a hearth (F.3)
rich in charcoal was found associated with a floor.
This capped the underlying Structure 3 which con-
sisted of a curvilinear wall stepped down to the
north, curving east to west from Square V22 to
U22, with the interior floored surface some 25cm
_below the exterior one. Excavations in the second
season were designed to determine whether Struc-
ture 3 overlay an earlier structure or not, and in any
case to excavate to natural sediments.

Only two thin layers (Loci 7.3 and 7.4), includ-
ing the basal floor of Structure 3 (Locus 7.4), had
to be removed before the season’s goal was
achieved (Fig. 14). Below these layers the sterile
Dana sediment (Locus 7.5) was encountered and
dug down 45cm without further architectural finds
appearing. Like Structure 2, the base of the main
wall (F.1) was not set into a foundation trench, but
was laid on a mortar base. The Structure 3 wall was
dismantled in Square V22, showing that the stones
were set into copious, hard mortar layers. This left
a patch of exterior surfaces to be excavated from
the small, triangular area in the northeast corner of
V22. Two sharply defined and superimposed white
plaster floors were encountered here, one associat-
ed with the external base of F.1.
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10. View southward to Floor 4.1 in
Squares K22-1L23 of Structure 2,
ZAD 2.

Structure 4 (Squares K11 — Q10)

Clearance of Structure 4, located in the northemn
part of ZAD 2, was initiated in the second season.
Excavation in thirteen squares tracked a large curvi-
linear wall segment (F.1) running in a northwest to
southeast direction (Figs. 15, 16). Excavations in
Squares P10-11 and Q10 indicated the wall to be
but one course thick, with a maximum height of
0.25m and width ranging from 0.55-0.68m, sitting
on a thin layer of small pebbles and rocks. Hence,
subsequent excavation was directed laterally
wherever this horizon was encountered. Numerous
stones were missing from the wall in Squares O11
and O12, and a large amount of tumble was scat-
tered on its southern, exterior side. In Squares L-
O11 on the interior of Structure 4, the single wall
course was associated with a cobblestone floor com-
posed of pebbles and small stones set into a coarse,
grayish plaster. All of these strands of evidence sup-
port the conclusion that Structure 4 is much less
well preserved than its more southerly counterparts,
and this is attributable to its position near the edge
of the mound where deposits are thinner.

Summary of ZAD 2 Architecture

The 2001 excavations confirmed and extended
the evidence previously obtained in 1999, and
demonstrated that ZAD 2 was a short-lived settle-
ment of round and teardrop-shaped stone huts, con-
taining only one major constructional phase.
Where we have excavated, the structures appear to
be curvilinear ones whose external walls adjoin
other structures. Despite the tightly clustered series
of radiocarbon dates, it is not necessarily the case
that all of the structures were planned and built at
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12. Aerial view of Structure 2, and Structure 3 in bottom right, after the second season of excavations at ZAD 2.

one time. Rather, there is some evidence in the way
that Structure 2 seems to ‘onlap’ Structure 3, and
the later exterior walls abutting Structure 2 (e.g.
F.6) to suggest that the huts were added to laterally
over time. Within individual structures there are
multiple floor phases — up to four in the case of
Structure 2. Structures 1, 2 and 3 were dug through
to sterile deposits at about 1m below the surface,
showing that the low rise of the mound (ca. 1-2m)
is partially natural.

The architecture is notable for its regularity and
high standard of construction, and can currently be
counted among the more substantial architectural
arrays for the PPNA period in Jordan. It is difficult
to find exact parallels to ZAD 2’s array of adjoin-
ing round, oval and teardrop-shaped stone huts, but
it does recall another late PPNA architectural com-
plex at Jurf al-Ahmar in northern Syria (in Phase I
on the eastern mound; Stordeur 1999: 140).

Various Artefacts and Materials from ZAD 2 in

2001
13. Small stone figurine (RN 010036) found in the J25 burial The most unusual find from the 2001 excava-
west of Structure 2, ZAD 2. tions was a small figurine made of an undeter-

- 64 -



P.C. Edwards et al.: Archaeology and Environment of the Dead Sea Plain

South Baulk

U222

L7.5

USRS SN E—

14. South baulk sections of

‘Squares U/V22 in Structure
3, ZAD 2.

15. Structure 4 in the
northern part of ZAD
2.

mined stone (Fig. 13), found in the J25 burial (RN
010036). More malachite fragments, some facetted,
a red (coral?) bead, Dentalium shells and retouched
lithics, a complete basalt pestle (RN 010065) and a
cuphole mortar (010069) numbered among other
prominent finds.

Stratigraphy and Chronology of Zahrat adh-Dhra ‘2

Six additional AMS radiocarbon dates from
ZAD 2 have been acquired after the second season,
augmenting the three obtained from the first season
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(Table 2). All samples were run on small and
chunky wood charcoal fragments, which are abun-
dant in almost every excavation context throughout
the site. The few specimens that have as yet been
identified (pers. comm. Patricia Fall) derive from
the branches and twigs of pistachio (cf. Pistacia
sp.) trees. Notably, pistachio and fig are virtually
ubiquitous in all loci at ZAD 2 in the floated ar-
chaeobotanical material (see Meadows, below).

In Structure 1, the date of 9,552 + 59 BP (Wk-
9455) comes from the lowermost occupation layer
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16. View eastward over Wall (F.1) and cobblestone floor of
Structure 4, ZAD 2.

Table 2: Radiocarbon age determi-
nations from ZAD 2.

of Square E28 (Locus 22.3),and overlies the infant
skull remains dug into the Dana Conglomerat
(Fig. 7). A date of 9,635 = 59 BP (Wk-9633)
comes from Locus 20.1, some 15-20cm higher than
Locus 22.3. According to the method of Gillespie
(1982), which is based on that of Ward and Wilson
(1978), the two dates are statistically indistinguish-
able. The calculated value of the Test statistic T is
0.520, which is less than the tabled value of Chi-
Squared (3.841) for one degree of freedom at the
0.05 level, indicating a 95% probability that the
two ages share the same true mean age.

Structure 2 yielded three superimposed AMS
dates. The first is 9,323 = 59 BP (Wk-9444) that
comes from a deposit (Square L.23, Locus 3.2) un-
derlying the uppermost floor (Fig. 9). The next
date of 9,623 = 91 BP (Wk-9568) comes from the
layer (Square K22, Locus 3.3) immediately under-
lying Wk—-9444. The final date of 9,603 = 59 BP
(Wk-9447) is from the earliest and lowest of Struc-
ture 2’s four floors (Square K22, Locus 6.1). The
statistic T for the three means is 3.783, less than
the Chi-Squared Value (5.991) for two degrees of
freedom at the 0.05 level, indicating a 95% prob-
ability that the three dates are statistically indistin-
guishable. »

For Structure 3, a fourth date of 9,528 + 61 BP
(Wk-9570) can now be added to the trio obtained

Provenance

Date (uncal. BP) Laboratory Calibrated date
Code (95.4%
probability)

OxCal. version 3.4

Structure 1
Sg. E 28, Loc. 28.1
Structure 1
Sq. E 28, Loe. 22.3

Structure 2,
Sq. K22, Loc. 6.1
Structure 2,
Sq. K 22,Loc. 3.3
Structure 2,

18q. L 23, Loe. 3.2

Structure 3,
Sq.U 22, Loc.5.4
Structure 3,

Sq. V22, Loc. 3.1
Structure 3,
5q.V22,L0c.7.2
Structure 3,
Sq. V22, Loc. 7.2

9,635 + 59 Wk-9633 9,230 — 8,790 BC
9,552+ 59 Wk-0445 9,250 — 8,650 BC
9,603 + 59 Wk-9447 9,220 — 8,790 BC
9.623 +91 Wk-9568 9,240 — 8,740 BC
9323 + 59 Wk-9444 8,750 — 8,330 BC
9,528 + 61 Wk-9570 9,200 — 8,600 BC
9.490 + 50 OZE 605 9,150 - 8,650 BC
9,440 + 50 OZE 606 9,150 - 8,550 BC
9,470 + 350 ‘OZE 607 9,150 — 8,600 BC
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from the first season (Fig. 14). Wk-9570 is from
the lowermost floor of Structure 3 (Square U22,
. Locus 5.4). Only a thin layer (Locus 7.3) separates
this date from the overlying ones of 9,440 = 50 BP
(OZE-606) and 9,470 = 50 BP (OZE-607), both on
Floor 7.2 of Square V22 ,whicharein turn overlaid
by the date of 9.490 = 50 BP (OZE-605) underly-
ing the uppermost floor (Square V22, Locus 3.1).
‘T’ for the four means is 1.358, less than the Chi-
Squared (7.815) for three degrees of freedom at the
0.05 level, indicating a 95% probability that the
four dates are statistically indistinguishable.

Together, the suite of radiocarbon dates shows a
strong degree of concordance. Indeed, T calculated
for eight of the nine dates (minus the most recent
one of Wk-9444, 9,323 = 59 BP) is 11.605, less
than the tabled value of Chi-Squared (14.067) for
seven degrees of freedom at the 0.05 level, indicat-
ing a 95% probability that the eight ages share the
same true mean age. Only when Wk-9444 is added
in does this concordance break down, giving a T-
value of 21.942, which exceeds the tabled value of
Chi-Squared (15.507) for eight degrees of freedom
at the 0.05 level.

ZAD 2 is now a well-dated Pre-Pottery Neolith-
ic A site. The single constructional phase across the
site and the suite of concordant dates point to a
short-lived settlement. Just a single date (9,323 =
59 BP) suggests that the settlement persisted for
more than about a century, and, at the outside,
- ZAD 2 spans the period from 9,600 to 9,300 BP.

The Implications of ZAD 2 for the Transition
between the PPNA and the PPNB

In view of recent uncertainties about the nature
of the passage from the PPNA to the PPNB in Jor-
dan (Kuijt 1997; Rollefson 2001), the dating of
PPNA ZAD 2 to 9,600 — 9,300 BP is a most ex-
traordinary outcome, because the site slots neatly
into the time frame of 9,600 — 9,200 BP proposed
for the ‘Early PPNB’ (EPPNB) period (Rollefson
1989; 2001). The EPPNB in Jordan was advanced
on the basis of such a phase in Syria, as attested at
Tall Aswad (De Contenson 1989). However, the
putative EPPNB in Jordan has hitherto entirely
lacked any dated or excavated archaeological sites
to fill it. Moreover, the PPNA at Jericho and Netiv
Hagdud persists until 9,300 BP, and because of
these considerations and the fact that socio-
cultural, architectural and economic shifts towards
sedentism and farming in Syria are known to pre-
cede the same transitions in the southern Levant,
Kuijt (1997) has argued strongly against the
EPPNB’s existence in Jordan and for an extension
of the PPNA in Jordan until ca. 9,300 BP.

- 67 -

On the uncalibrated radiocarbon scale, ZAD 2
now provides conclusive evidence for an extension
of the PPNA in the southern Levant till 9,300 BP,
and conversely, the site militates against the exis-
tence of the EPPNB in Jordan. Nonetheless, the
employment of uncalibrated radiocarbon dates per
sé€ is problematic in this regard, because uncalibrat-
ed dates do not represent true sidereal time. In par-
ticular they are ambiguous in the period from 9,600
to 9,400 BP which coincides with a marked ‘flat
spot’ on the dendrochronological calibration curve
(Edwards and Higham 2001). For example, calibra-
tion of the ZAD 2 dates (ranging ca. 300 years)
leads to a greatly expanded calibrated time slice,
from 9,250 BC to 8,330 BC, or nearly a thousand
years.

In so far as the uncalibrated chronology is ac-
cepted, the extension of the Jordanian PPNA down
to 9,300 BP is not just a matter of changing the
chronological borders a little. It also highlights the
transition in Jordan between the late PPNA of
9,300 BP and the large MPPNB settlements after
9,200 BP as a more acute scalar shift than we have
previously realized. For the Dead Sea region, the
contrast is best exemplified by the gulf between
tiny ZAD 2 and the massive architectural elabora-
tion of MPPNB (from ca. 9,000 BP) Wadi Ghu-
wair I (Najjar 2001). In view of the prior PPNB de-
velopments in the north, it now becomes
increasingly difficult to derive the MPPNB village
solely from the small late-PPNA hamlet of ZAD 2-
type, and increasingly likely that strong influences
from the northern Levant were introduced around
9,200 BP, just as economic changes such as the in-
troduction of livestock herding (Martin 2000) later
were.

(PCE)

The Lithic Technology and Typology of ZAD 2:
results from the second season

The results of the second season of excavations
show that ZAD 2 has an abundant flaked stone as-
semblage in flint, supplemented by a few pieces of
quartz and obsidian, and a diverse groundstone as-
semblage made from basalt, limestone and sand-
stone. Geo-archaeological fieldwork in the ZAD
Triangle indicates that all sources of raw material,
besides the obsidian, are local (pers. comm. C. Day
2001). The Dana Conglomerate Formation which
surrounds ZAD 2 contains massive veins of flint
cobbles, used through time as flint quarries (Ed-
wards et al. 1998), and this inexhaustible supply of
ready flint lies only a 10-minute walk from the site.
Furthermore, flint pebbles originating in the Dana
Conglomerate veins wash down through Wadi adh-
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Table 3: Lithic artefacts in Struc- 7

Structure 1 Structure 2 Structure 3 Structure 4

tures 1-4, ZAD 2. Debris 2,622 Debris 56,870  Debris 5,224 Debris 21,856
Debitage 102 Debitage 4,924  Debitage 205 Debitage 1,345
Tools 4  Tools 359 Tools 24 Tools 130
Sub-totals 2,728 62,153 5,453 23,331
(Total=
93,665)

Dhra‘ and are widely scattered over ZAD 2 and in
its vicinity.

When relatively equal excavation volumes are
considered, the majority of lithics came from the
uppermost layers of ZAD 2, with lithic density de-
creasing noticeably with depth. This pattern prob-
ably relates to natural deflation, whereby the sur-
face lithics have been concentrated in the upper
layers over time, due to the steady winnowing of
fine surface sediment. Beside the 52,959 pieces
found during the first season of excavation (Ed-
wards et al. 2001), the second season yielded a to-
tal of 93,665 specimens, recovered from Structures
1-4 (Table 3). Structure 1 provided 2,728 speci-
mens of debitage, debris and retouched tools.
Structure 2, which is the largest excavated area,
supplied 62,153 pieces whereas Structure 3 had
5,453 and finally Structure 4 yielded 23,331 speci-
mens.

Flaked Stone Technology

The second season produced a few burnt lithics,
probably due to incidental burning of lithics asso-
ciated with hearths, as was observed during the
first season (Edwards et al. 2001). Macroscopic ev-
idence for flint heat treatment during manufactur-
ing is very limited, and shows that heat treatment
was not a preferred technique (Sayej 2001).

The ‘Debris’ (or angular shatter) class at ZAD 2
consists of 92.4% of the total amount of recovered
lithics and this category is divided between chips
(84.2%) and chunks (15.8%, Table 4). This large
amount of debris in comparison to other sites such
as Netiv Hagdud 70.3% (Nadel 1997: table 4.1) and
Wadi Faynan obs— ssls (WF16) 60.3% (Mithen et
al. 2000: tables 2-3) reflects the easy availability of
raw materials and indicate that the flint knappers of
ZAD 2 produced most of their tools on site. The
‘Debitage’ class comprises 7% of the total recovered
lithics at ZAD 2 and are divided as: cores (3.5%),
flakes (71.8%), bladelets (23.3%), blades (0.9%)
and core trimming elements (0.5%, Table 4). This
percentage is much less than what is recorded from
both Netiv Hagdud: 27.2% (Nadel 1997: table 4.1)
and from Wadi Faynan: 37.6% (Mithen et al. 2000:
table 2-3). It is quite intriguing to note that these
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proportions for the various sites differ so much. For
example, Dhra“ is as equally close as ZAD 2 to the
Zahrat adh-Dhra“ flint quarries.

Core analyses demonstrate three different sizes:
small (<30mm), medium (30-70mm) and large
(>70mm), made from flint (brown 80.8%, grey
15.7% and black 3.5%). The great majority of them
(199) belong to the ‘medium’ size class, with 17 in
the ‘large’ and 13 in the ‘small’ size categories.
The smaller sizes might result from a deliberate
strategy to produce small size tool-blanks, or ex-
haustion of the larger cores. The majority are py-
ramidal or conical single platform cores (107),
while 25 have two platforms, 23 have multiple plat-
forms and for 74 of them, the platforms are miss-
ing. The average scars on these cores are 5 scars
for each core and the majority have scars of flakes
(131) whereas (98) cores are predominantly blade/
bladelet scars. Remains of both burnt and heat-
treated cores are very limited, with only 11 cores
burnt and 4 showing signs of heat treatment. Addi-
tional to the small scars resulting from platform
trimming, 78 cores were further retouched and used
as tools.

The existence of cortex on both cores and many
flaked elements supports the idea that the local cob-
bles provided the main source for flaking flint ele-
ments. With regard to the cores, 43 have 30-100%
coverage, 114 cores <30% coverage, and 72 cores
do not have any. These high percentages tally with
the proportions noted on the local flint sources by
Edwards et al. (1998). The predominantly brown
flint colour of the cores is also reflected in the
Zahrat adh-Dhra‘ quarries, with other colours
present in lower frequencies.

Typology

As a contrast to the PPNB assemblages where
bladelet blanks generally dominate retouched tool
components (cf. Bar-Yosef 1981; Rollefson 1989),
ZAD 2 has retouched tools almost equally manu-
factured from flakes (53%) and from blades and
bladelets (47%), which is a typical PPNA pattern
(Belfer-Cohen 1994). The second season, like the
first (Edwards et al. 2001) produced many typical
PPNA tool types (Table 4) such as Beit Ta’amir
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Table 4: Debris, debitage and retouched tool totals for Structures 14, ZAD 2.

Types N % Total %
Debris o

Chips 72,882 :84.2

Chunk 13,690 15.8

Subtotal 86,572 924
Debitage

Cores . 229 35

Flakes 4,724  71.8

Blades 61 09

Bladelets 1,531 23.3

Core trimming elements 31 0.5

Subtotal 6,576 7.0
Tools

Scrapers 38 7.4

Burins 5 1.0

Retouched blades ‘ 26 5.0

Beit Ta’amir blades 2 04

Retouched bladelets 123 23.8

Backed tools 7 1.3

Projectile points 3 0.6

Hagdud truncations 36 7.0

Notches 42 8.1

Retouched flakes 142 27.5

Borers 42 8.1

Picks 22 4.2

Axes 14 2.6

Hand axes 1 0.2

Intermediate 1 0.2

Multiple tools 4 0.8

Ouchtata 1 0.2

Truncations 5 1.0

Varia 3 0.6

Sub-totals 517 0.6

Totals 93,665 100

sickles (Fig. 17), Hagdud truncations (Fig. 18), bi-
facially flaked adzes, borers (Fig. 19), scrapers,
notches, burins — but only a few broken El-Khiam
points and other atypical projectile points (Fig. 26).

In contrast to other contemporaneous sites,
ZAD 2 has a very low proportion of projectile
points, and this raises many questions concerning
the nature of its economy (Sayej n.d.). At ZAD 2
they constitute only 0.6% of the retouched tools,
and most of them are broken, whereas at Dhra‘
they make up 53.5% (Kuijt 2001; Kuijt and Mahas-
neh 1998: table 3), 24.3% at WF 16 (Mithen et al.
2000: table 2), and finally 3% at Netiv Hagdud

(Nadel 1997: table 4.12). These results suggest that
hunting was not a major preoccupation for the in-
habitants of ZAD 2, whereas the quantities of
ground stone equipment and botanical remains im-
ply an emphasis on plant food processing. Howev-
er, if projectile points had only symbolic or ritual
status, then such purely functional conclusions may
be inaccurate. Furthermore, some perishable mate-
rials may also have been used for hunting.

Both ZAD 2 and Dhra‘ completely lack micro-
liths (specifically lunates), while WF 16 has 25.4%
(of retouched tools) and Netiv Hagdud has 13%.
Because microliths were part of the continuity in
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17. Beit Ta’amir sickles from Structures 2 and 4, ZAD 2.

flint knapping technologies between the late Natu-

fian and the early Neolithic periods (Nadel 1998:

8), the question arises as to whether Netiv Hagdud

and WF 16 date to an earlier phase within the

PPNA than Dhra‘ and ZAD 2. Subject to the limi-

tations discussed above on the interpretive potential

of calibrated radiocarbon dates (see Edwards,
above), the published dates give some support to
this hypothesis. On the other hand, Dhra‘ has

53.5% of its retouched tools identified as projectile

points, which indicates an emphasis on hunting,

and so functional explanations may also complicate
the picture. Therefore, several explanations can be
suggested:

1) If the two sites are contemporary, then Dhra*
may have supplied ZAD 2 with meat and the
gathered products from the highlands such as
pistachio nuts and figs, whereas ZAD 2 supplied
the cultivated products to the inhabitants of
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18. Hagdud truncations from Structures 2 and 4, ZAD 2.

Dhra‘, such as barley and Ientils.

2) If ZAD 2 is a little bit younger than Dhra‘, as
the dates so far suggest, then ZAD 2 with its ex-
tensive tracts of irrigable flat land, might repre-
sent a successor site to Dhra‘.

3) If there was no connection between the two sites
whatsoever, then it is possible that ZAD 2 was a
seasonal site, with an emphasis on crop growing
(see Meadows, below), and that its inhabitants
moved to the highlands during the hot dry sea-
son to practice foraging (Edwards and Higham
2001; Sayej n. d.; Sayej 2001).

The second season of excavation also yielded
36 Hagdud truncations, which form 7% of the re-
covered retouched tools (Fig. 18). These tools have
steep retouch on distal and proximal ends and none
of them show any sign of being either burnt or
heat-treated. Three specimens are partially broken,
from either misuse or incidental breakage. Flint
was the only raw material exploited for this type of
tool and 78% of these were brown flint (28 speci-
mens), followed by grey (6 specimens or 17%) and
black (2 specimens or 5%). The combination be-
tween both seasons of excavations have yielded a
total of 61 Hagdud truncations, which is to date,
the second largest amount recovered in the South-
ern-central Levant after Netiv Hagdud (63 speci-
mens; Nadel 1997: 111).
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19. Borers from Structures 1, 2, 3 and 4, ZAD 2.

20. Projectile points from Structures 2 and 4, ZAD 2.
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Groundstone Artefacts

The remains of 6 pestles, including a complete
one, were found during the second season of exca-
vation, made from sandstone (3), basalt (2) and
limestone (1). A hammer stone made from lime-
stone and one cuphole mortar made from sandstone
were also recovered. No querns were found in de-
posits during this season, contrary to their abun-
dance on the surface of the site. In contrast to the
surface collection of 35 groundstone specimens
(Edwards et al. 2001), those recovered during the
second season of the excavations were much fewer
in quantity and poorer in quality.

Concluding Remarks

While the chronological status of the Khiamian
and Sultanian phases of the PPNA are currently the
subject of some debate, it is clear already that the
techno-typological features of the ZAD 2 assem-
blage lack any of the PPNB characteristics such as
bipolar naviform cores, regular heat treatment, Jeri-
cho points, Byblos points and Amuq points (cf. Bar
Yosef 1981), and do show strong comnections to
many dated PPNA sites such as Dhra‘ (Kuijt 2001;
Kuijt and Mahasneh 1998), WF 16 (Finlayson and
Mithen 2001; Mithen and Finlayson 2000; Mithen
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- et al. 2000), and Netiv Hagdud (cf. Nadel 1997),
just to mention a few. Furthermore, the site of Jilat
7 has some typical PPNA tool types such as Hag-
dud truncations and the excavators dated this phase
to the EPPNB phase (Garrard et al. 1994a:" 88).
However, these tools are associated with layers that
are well below the PPNB date (Kuijt 1997: 199;
see also Garrard et al. 1994a: 85-91; 1994b: 193)
and therefore, it is possible that these materials be-
long indeed to the PPNA period rather than the
EPPNB. The character of the ZAD assemblage is
PPNA. The evidence of the radiocarbon dating (see
Edwards, above) and material culture of ZAD 2
provide decisive evidence for an extension of the
PPNA in the southern-central Levant to ca. 9,300
BP.

(GS)

Archaeobotanical Report for ZAD 2

Background
The PPNA is a critical period in the develop-

ment of food production in the Levant. When the
PPNA was defined at Jericho, it appeared to coin-
cide with the domestication of cereals and pulses,
and thus with the beginning of agriculture (Kenyon
1979; Hopf 1983). Elsewhere, PPNA communities
apparently continued to rely on gathered wild plant
foods for their subsistence (Garrard 1999: table 3).
Experimental work (Hillman and Davies 1990) has
shown that the mutations that define the domestic
varieties of cereals, while occurring naturally,
could only become dominant under certain meth-
ods of cultivation, and would be selected against by
the harvesting of naturally occurring wild stands. In
order for the plant domesticates to become estab-
lished, therefore, there must have been a period of
‘pre-domestication cultivation’, in which the wild
ancestors of the domestic crops were intentionally
cultivated. For certain species, that period may
have coincided with the PPNA. The research ques-
tions that informed the archaeobotanical investiga-
tion of ZAD 2 therefore included:

1) Did the site depend entirely on foraging, or were
certain species cultivated?

2) Were any cultivars wild or domestic forms?

3) Could ‘pre-domestication cultivation’ be identi-
fied from the plant remains, and distinguished
from foraging and agriculture?

4) How would the plant economy of a ‘pre-
domestication’ site differ from that of a true
farming village?

Preliminary results of the first season were re-
cently published (Edwards et al. 2001). This report
combines those data with the results of the second
season of excavation.

-7 -

' Field and Laboratory Work

During the 1999 excavation season, 41 samples,
representing 129 litres of sediment, were processed
by manual flotation. A further 92 samples, com-
prising 264 litres of sediment, were processed dur-
ing the 2001 season. Samples ranged in volume
from 0.5 to 6.5 litres. Most 2001 excavation loci
were sampled at least once; several loci were sam-
pled repeatedly. Only 64 of the 2001 samples were
subsequently analysed, however, as the preserva-
tion of plant remains in the upper 30-40cm of the
site was very poor. Only carbonised (charred) plant
remains were considered to be ancient, although
modern, uncharred seeds were identified where
possible.

A few samples contained well-preserved plant
remains, but overall the assemblage was very frag-
mented, limiting the taxonomic level to which
specimens could be identified. The plant remains
were sorted under a binocular microscope with x10
— x50 magnification. The results of sorting are pre-
sented in Table S5, which shows the actual counts
of each plant type (taxon) by locus, and two meas-
ures of frequency: the percentage of analysed sam-
ples in which each taxon was identified, and the
percentage of loci in which it was found.

One hundred and five samples were analysed in
the two seasons. For the purpose of this report, data
from all samples with the same locus number in
adjoining squares were combined. This effectively
reduced the number of samples to 39, correspond-
ing to the number of distinct archaeological con-
texts from which archaeobotanical samples were
taken and sorted. Repeatedly sampling the same
context, without combining data from those sam-

‘ples, can create false patterns of frequency (Popper

1988). The least biased measure of frequency is the
percentage of loci in which each taxon occurs.

No significantly variant patterning can be de-
tected, either horizontally or vertically. Locus di-
versity (the number of identifiable taxa in each lo-
cus) is directly related to richness of deposit. There
is a high correlation (0.77) between locus diversity
and richness (the number of identifications per litre
of sediment in each locus), a higher correlation
(0.79) between locus diversity and total count (the
number of identifications per locus) and an even
higher correlation (0.85) between locus diversity
and the logarithm of the total count. In other
words, the larger the sample, the more taxa were
identified, although the number of new taxa does
not increase as rapidly as the total count. This is a
good indication that the samples are representative
of the taxa that might potentially be recovered,
since every increase in sample size results in fewer
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Table 5: Archaeobotanical remains from ZAD 2 by locus, for the 1999 and 2001 seasons.

Structure i 1 1 1 1t 1 1 1 1 1 1 1
Locus 02 05 06 08 10 11 12 13 14 15 16 17
|samples 5 1 4 1 2 1 2 1 3 2.1 1
4
1

1 1 1 1 1 1
18 20 21 22 24 25
1 1 3 1 1
8 15 4 65 05 05

[ %]

volume (L) 20 4 16 4 8 4 8 4 85 8 4
wheat (Triticum sp.) grain 1 .1
wheat spikelet fork . .
wheat glume base

‘wild’ barley (Hordeum sp.)

grain

‘domestic’ barley grain .

barley grain indet. 1 . . . . .
barley lateral floret base . . 1 . |
‘wild’ barley rachis internode 1 . . . .
‘domestic’ barley rachis . . . . 1 . . . . . . . . .
indet. barley rachis . . . . . 3 11 1 1 3 . 2 2 . . 5 1
cereal grain fragments 34 3 20 15 18 50 180 40 31 87 9 19 20 6 1 11
cereal culm node O .

cereal culm base . . . . . - . . . 1 . .

lentil (Lens sp.) 1 .2 . .02 02 2 1 1 1 . . . 1
pea/vetch (Vicieae) type 1 2. i 11 2 2 4 1 5 1 . . 5
grass pea (Lathyrus) type . . . . . . - . . . . . . . -
indet. pulse fragments 56 4 54 6 20 24 50 75 69 9 35 50 27 1
Pistacia sp. fragments 1 . 1 1 1 20 21 3 15 44 12 15 13 . 4 24
cf. Pistacia fragments 34 4 16 50 23 210 260 60 299 780 270 225 365 . 62 199
fig (Ficus sp.) seeds 13 ) 17 12 40 191 28 58 21 2 1 32 12 2
\Aizoon hispanicum m m m m m m m m m m m 2 1 ..om 1
Carthamus/Centaurea .

Asteraceae indet. . . . . . . . . . . .

Cerastinvm sp. . . . . . . . . . . 1

Silene sp. P

Heliotropium sp. . . . . . . . . . . . 1 . . . .
\Arnebia/Lithospermum . . . . . . . .oom . . . . .om 1

Salsola sp. . . . . . . . . . . . . .

Chenopodiaceae 1 . . m 1 1 1 1 1 . 4 . 1

Carex type . . . . . . . . . . . . 1

Cyperaceae . . . . . . . . . . . . . . .

small-seeded legumes indet. 1 . z . . .3 1 2 . . . 1 . 1

Onobrychis sp. . . . . . . . . . . . . . . . .

Onobrychis pod fragments? - R T R b
Geraniaceae 'twist'

Bupleurum sp. . . . . . . . . . . . . N . .
Ornithogalum-type . . . . . . 1 . . . . 1 . 1 . 1

Liliaceae indet.

Malva sp. . . . . . . . . . . . . . . . . .
Plantago sp. . 1 . . .. m . . 6 3 4 3 1 . . 2 1
Bromus sp. . . . . . . . . . .

Stipa sp. . . . . . 1 3 . 1 2

Avena sp. . . . . . . . . . . . . . . . .

| Avena/Stipa awn fragment . . . . . . 1 . 4 4 3 2 .3 . 1 2

Setaria type . . . . . . . . . . . . . . . 1

grass bulbil - cf. Poa sp. . . . . . . . . . . . . .

small grass - sharp apex . . . . . . . . . . . . 1

small grass - blunt apex . . . . : . . . . . .

grass seeds indet. m . . . . . . . . . 2 . . . . .

grass seed fragments . . - . .3 8 5 6 11 . . 1 . . 4
Solanaceae indet.

Verbena sp.

Thymelaea?

unknown - Cyperaceae? A . . . . . .
indeterminate seeds . . . . . . . . . . . . . 2 .10 2

total identifiable 20 2 11 2 5 29 139 47 102 249 57 88 4 7 4 8 19 2
identifiables/L 1.0 05 07 04 07 73 174 117 12.0 31.2 14.2 22.1 5.7 4.7 0.9 13.6 39.0 40

~ 0P mw w e

-
XY
]
g
o

v OO e .
=N
-

b D N e

._.
)

—
O

£ wjan .
(3]

o
w
-
=
(]

-73 -



ADAJ 46 (2002)
Table 5: (continued).

Structure 2NW 2NW 2NW 2NW 2NW 2SE 2SE 2SE J25 N28 N28
Locus 02 03 04 05 06 02 03 04 03 03 04
samples 3 10 5 4 4 2 4 5 3 2 2
volume (L) 11 215 135 ¢ 9.5 6.5 12 15.5 7 3 2
wheat (Triticum sp.) grain . [ 2 1

wheat spikelet fork . 17 1 . .

wheat glume base 3 3 9 4 2

‘wild' barley (Hordeum sp.) 1 . 2 1 9

‘domestic’ barley grain . . 2 1 . 5

barley grain indet. 1 1 1 . . . 1 13 . . .
barley lateral floret base 40 24 12 4 14 60 81 5 2 1
‘wild' barley rachis internode 3 2 1 1. 6 4 1
‘domestic’ barley rachis . 2 . . . . 5 .

indet. barley rachis 1 9 6 2 . 7 20 14 . 1

cereal grain fragments 54 18 5 3 2 113 284 403 1

cereal culm node 1

cereal culm base . . . .

lentil (Lens sp.) . . . 4 9 5 1

pea/vetch (Vicieae) type i 6 1 5 20 20 2

grass pea (Lathyrus) type . . . . . 2 . . .

indet. pulse fragments 32 52 13 1 . 90 200 182 62 1
Pistacia sp. fragments 5 37 35 9 1 41 224 276 15 5 3
cf. Pistacia fragments 163 1060 670 434 17 2257 8976 10300 918 73 114
fig (Ficus sp.) seeds 1 25 21 7 2 13 150 76 2 . 2
Aizoon hispanicum . m 13 1 m m 1 25 64 m m m
Carthamus/Centaurea . . 7

Asteraceae indet. 2 12

Cerastium sp. .

Silene sp. m

Heliotropium sp. m

\Arnebia/Lithospermum .

Salsola sp. . . . . 1

Chenopodiaceae m m 4 3 3

Carex type .

Cyperaceae . 1 .

small-seeded legumes indet. 1 1 3 5

Onobrychis sp. 1 .

Onobrychis pod fragments? . 3

Geraniaceae 'twist’ . 1

Bupleurum sp. 1 1 . .
Ornithogalum-type . . 2 2 2 1
Liliaceae indet. 1 1 - .

Malva sp. 1 1

Plantago sp. . . -

Bromus sp. 1 1 .

Stipa sp. i 1 12 8

\Avena sp. 3 . . 1 1 . .
 Avena/Stipa awn fragment 3 3 1 2 9 20 6 1
Setaria type 1 1 24 24

grass bulbil - ¢f. Poa sp. . B 59

small grass - sharp apex . 5 14 5

small grass - blunt apex 1 . . . .

grass seeds indet. i 1 . 3 3 21 .

grass seed fragments 21 2 2 20 37 55 5

Solanaceae indet. . 1

Verbeng sp. 1

Thymelaea? 2 .

unknown - Cyperaceae? . . . . 212 344 . .
indeterminate seeds . 36 13 4 . 56 200 117 7 7.
total identifiable 8 164 8 32 7 152 905 1029 36 13 5
identifiables/L 07 76 63 36 08 234 754 664 52 43 26

-74 -




P.C. Edwards et al.: Archaeology and Environment of the Dead Sea Plain

Table 5: (continued).

Structure 3 3 3 3 3 3 3 3 3 3 total frequency frequency
Locus 02 03 04 05 06 07 08 09 10 11 (ancient) %samples Foloci
samples 2 1 3 9 1 6 3 1 1 1 N=105 N=39
volume (L) 2 15 4513307575 5 3 3 35 256
wheat (Triticum sp.) grain . .. . . e . 6 -7 10|
wheat spikelet fork L2 e 4 3 8
wheat glume base . . . . . 2 1 . . . 26 21 26
‘wild' barley (Hordewm sp.) . . . . . 2 . 1 . . 26 17 31
‘domestic’ barley grain . . . 3 . . . . . 2 18 14 21
barley grain indet. . . 1 . . . . . . . 29 15 31
barley lateral floret base . . 2 25 . 10 23 30 7 10 544 72 77
‘wild' barley rachis internode . . . 5 . . 2 . . . 33 23 41
‘domestic’ barley rachis . . . . . . . .2 . 13 10 18
indet. barley rachis 1 . . 8 . 2 6 12 1 2 120 47 59
cereal grain fragments 6 1 11 34 1 32 25 6 9 .15 1568 76 90
cereal culm node . . . 1 . . . 1 . . 4 4 10
“|cereal culm base . . R 1 1 3
lentil (Lers sp.) . . 1 . . B | . . . 33 20 33
pea/vetch (Vicieae) type . . 1 . . N . . . . 80 30 41
grass pea (Lathyrus) type . . . . . . . . 1 3 3 5
indet. pulse fragments . . 4 7 .03 1.3 1 1 1173 67 82
Pistacia sp. fragments . 1 .16 1 .5 7 2 5 845 67 85
cf. Pistacia fragments 7 4 23 339 7 47 138 144 38 27 27554 96 97
fig (Ficus sp.) seeds . . 2 12 . 4 5 1 1 1 767 77 79
\Aizoon hispanicurm m m m m m mi+m . m m 108 18 23
Carthamus/Centaurea . . . . . . . . . . 7 2 3
Asteraceae indet. . . . . . . . . . . 14 4 S
Cerastium sp. 1 1 3
Silene sp. 1 1 3
Heliotropium sp. . . . 1 1 3
(Arnebia/Lithospermum . . .. m . m m m . m 1 1 3
Saisola sp. L. 1 1 3
Chenopodiaceae . . . . . . . . . . 21 13 21
Carex type . . . . . . . . . . 1 1 3
Cyperaceae . . . . . . . . . 1 1 3
small-seeded legumes indet. T T I 24 17 33
Onobrychis sp. . . . p . . . . . . 1 i 3
Onobrychis pod fragments? . . . . . . . 1 1 . 26 i0 15
Geraniaceae 'twist’ . . . . . . 1 . . . 2 2 5
Bupleurum.sp. . . . . . . . . . . . 2 2 5
Ornithogalum-type . . . . . . . . . . 10 - 10 21
Liliaceae indet. . . . . . . . . R . 2 2 5
Maiva sp. . . I m . . . . . . 2 3 8
Plantago sp. . . . . . . 1 . . . 22 10 21
Bromus sp. . . . . . . . . . . 2 2 5
Stipa sp. . . 1 4 . . . 4 1 2 41 22 33
\Avena Sp. . . . 1 . . . . . . 6 S 10
Avena/Stipa awn fragment . . . 5 . . 1 1 2 1 68 32 54
Setaria type 1 . . . . . . . . . 52 12 15
grass bulbil - cf. Pog sp. . . . 1 . . B . . . 68 7 8
small grass - sharp apex . . . . . . . . . . 25 3 10
small grass - blunt apex . . . 1 . . . . . . 2 2 5
grass seeds indet. . . 1 2 . . . . . . 34 11 21
grass seed fragments . . .6 . 2 3 4 2 3 195 37 51
Solanaceae indet. . . . . . . . . . . 1 1 3
Verbena sp. . . . . . . . . . . 1 3
Thymelaea? . . . . . . . . . . 2 1 3
unknown - Cyperaceae? . . . . . . . . . . 556 5
indeterminate séeds . . . 8 . . 1 5 1 1 455 38 41
total identifiable 3 0 12 81 0 20 4 59 17 20 3613
identifiables/L 1.5 0.03 27 61 01 27 93 195 58 5.8 14.1
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Table 5 : (continued).

Notes:

1. all identifications are somewhat uncertain, due to fragmentary nature of remains; counts and frequencies
include probable and doubtful identifications.

2. unless specified, plant part identified was a seed (broadly defined).

3. m = modern (not included in count or frequency results).

4.“total identifiable’ includes all taxa except: cereal grain fragments, pluse fragments, grass seed fragments
and modern remains; total includes Pistacia fragments divided by 100 (estimated number of fragments
per whole nut).

5. “frequency % sample’ is the percentage of samples analysed containing that taxon.

6. ‘frequency % loci’ is the percentage of loci containing that taxon.

7. Structure 2 (north-west) includes Squares J 22,723, K 22, K 23, L. 22 and L 23;
Structure 2 (south-west) includes Squares M 27, N 27, and O 27

8. J 25 samples came from a burial feature against the outside wall of Structure 2 (north-west).

9. N 28 samples were from deposits against the outside wall of Structure 2 (south-east).

additional taxa. The richest and most diverse loci loci include very small numbers of small-seeded
are floor deposits on the south-eastern side of legumes, while between a fifth and a quarter of loci
Structure 2. Some loci in Structure 1 are also rela- include charred seeds of Aizoon hispanicum, Orni-
tively rich and diverse. thogalum-type, Plantago sp. and Chenopodiaceae.

The most frequently identified food plant was No other taxon occurs in more than three loci. Two
pistachio (Pistacia sp.), with nutshell fragments in adjoining loci in Structure 2 contained over 500
almost every locus with identifiable plant remains. seeds of an unknown type, possibly a species of
Nutlets (seeds) of wild fig (Ficus sp.) were almost Cyperaceae.
as widespread. Barley (Hordeum sp.) was also ubig- In summary, every locus sampled with a dozen
uitous, but wheat (Triticum sp.) was identified in or more identifications produced evidence of four
only a third of loci. Cereal grain fragments that were categories of plant foods: cereals (barley and/ or
too broken to identify further were found in most wheat), pulses (lentil, pea/ vetch and/ or grass pea),
loci. Three types of pulses — lentil (Lens sp.), a pea/ pistachio and fig. Pistachio nutshell, which was
vetch type (Fabaceae Sect. Vicieae) and a grass pea probably used for fuel, may be over-represented.
type (cf. Lathyrus sp.) — were identified. There Likewise, the fig seeds recovered could, conceiva-
were pulse fragments in most loci. Most of the inde- bly, have come from a single fruit. It is the regular-
terminate pulse fragments probably belong to either ity with which fig and pistachio remains were
the pea/ vetch or grass pea types, as fragments of found that suggests they were staple foods, togeth-
lentil are more readily identifiable in cross-section. er with cereals and pulses.
Lentils were found in only a third of loci.

Grasses other than wheat and barley (Avena sp., Environment at Zahrat adh-Dhra‘ during the
Bromus sp., Poa sp., Stipa sp., Setaria sp. and oth- PPNA Period
ers) were common, with seeds, seed fragments or The ongoing analyses of pollen and charred
awn fragments in two-thirds of all loci. At least one macrobotanical remains from the project’s core
grass taxon was identified in every locus with over data (see Fall and Swoveland, above) will provide
20 identifications. It is surprising that plants with the best evidence of past regional vegetation for
little known food value were found so frequently, the Zahrat adh-Dhra‘ region. Plant macrofossils
in the absence of domestic animals (whose dung, gathered from our archaeological sites may also
when burnt for fuel, can contribute fodder and pas- contribute to the study of the wider region’s vege-
ture species to archaeobotanical assemblages). tation history; though they are highly selective in
Nevertheless, even the broad category of non- nature.
cereal grass remains was represented in only about Wood charcoal is the preferred indicator of lo-
half the samples, compared to the 94% of samples cal vegetation, as the least-effort principle militates
with some cereal remains. The difference may re- against long-distance transport of firewood. With
flect usage; it is possible that cereals were stored relatively few tree species in Jordan, wood identifi-
for year-round use, while other grasses were not. cation can also be more taxonomically specific

All other plant taxa are less frequent. A third of than seed identification. Known food plants, such
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as fig and pistachio, are less indicative of local veg-
etation than are wild plants without food value, be-
cause it is assumed that foragers would travel fur-
ther to collect highly valued species. At ZAD 2,
three taxa were found both in the modern seed
bank and as charred macrofossils: Aizoon hispani-
cum, Chenopodiaceae (e.g., Suaeda sp.) and Arne-
bial Lithospermum sp. The last was rare in the
charred assemblage and occasional in the modern
seed bank. The chenopod family is often treated as
an indicator of arid, saline conditions, as many of
its members thrive in such environments; cheno-
pods were uncommon in both the modern and an-
cient flora. On the other hand, Aizoon, also an indi-
cator of arid or saline conditions, was ubiquitous in
the modern seed bank, and relatively common (108
seeds, in 23% of loci) in the archaeobotanical re-
mains. Single (and questionable) examples of Si-
lene sp. and Heliotropium sp. were also found in
both the modern and ancient flora.

These taxa suggest an early Holocene environ-
ment similar to today’s. The non-cereal grasses,
however, tell another story. While none can be
identified to species level, their abundance and di-
versity, and the near-absence of grass seeds in the
modern seed bank (one uncharred grass seed was
noted) suggest that the early Holocene vegetation
of the Dhra“ Plain was significantly different.

The larger grass seeds (Stipa sp., Avena sp. and/
or Bromus sp.) may represent steppe vegetation,
rather than desert. Awn and grass seed fragments
were found in a small majority of loci. Awn frag-
ments of Avena and Stipa are indistinguishable.
Sections of caryopses lacking features that might
have identified them as Stipa, Avena or Bromus
were classed as grass seed fragments. Based on the
relative frequency of the three genera, most of the
indeterminate fragments are probably from Stipa.
A second grass category consists of bulbils, rather
than seeds, which match those identified by Kislev
(1997) as Poa cf. bulbosa. These were found in
only three loci. A third group includes the smaller
grass seeds, some of which could be identified as
Setaria sp. Most of the 79 small grass seeds were
from the same loci as the bulbils. The bulbils and
small grass seeds are weak indicators of past vege-
tation, due to their relative scarcity and inexact
identification.

A number of other taxa were identified, includ-
ing some that might be considered weeds at later
sites, such as Asteraceae indet., Silene sp., small-
seeded legumes, Ornithogalum-type, Malva sp.,
Plantago sp. and Verbena sp. Whatever their role
at ZAD 2, these taxa are poor environmental indi-
cators. Two seeds, tentatively identified as Thyme-
laea sp., may reflect steppe conditions.
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In summary, the limited palaeoenvironmental
evidence in the assemblage suggests less arid con-
ditions in the PPNA than prevail at present. Kislev
(1997) reached a similar conclusion, based on the
range of species found at Netiv Hagdud: Steppe
vegetation requires annual rainfall of at least
150mm. The modern vegetation around ZAD 2,
however degraded by overgrazing, receives only
50-100 millimetres per annum (Al-Eisawi 1985).

Wild Food Resources

Nutshell fragments are ubiquitous at ZAD 2, oc-
curring in almost every locus with identifiable
plant remains. All were assigned to Pistacia sp. A
single, whole nut recovered during the 1999 season
appears to be of Pistacia atiantica. Fragments
deemed to be diagnostic included a section of the
rim around the hilum. The vast majority of frag-
ments lacked diagnostic features, but were consis-
tent with Pistacia. The only tree fruit identified
was Ficus sp. Both trees may have grown in sand-
stone gorges a few kilometres east of the site, at
more than 600 metres above sea level (Kiirschner
1986: 55). Both are widely reported from prehistor-
ic sites in Jordan (Neef 1997).

Pre-Domestication Cultivation

Barley, wheat and the pulses were probably cul-
tivated at ZAD 2. The evidence is ambiguous, due
to the poor preservation of most of the remains, but
it has been argued that morphologically wild barley
was cultivated (Meadows n.d.). This may, strictly
speaking, be referred to as “non-domestication cul-
tivation” (Hillman and Davies 1990: 168), as there
is no evidence that the cultivation methods em-
ployed at ZAD 2 favoured the evolution of the do-
mestic form of barley.

The defining characteristic of domestic cereals
is that their ears, or spikes, do not spontaneously
disarticulate at maturity (a highly disadvantageous
mutation in the wild, but one which is selected for
under certain methods of cultivation). In wild ce-
reals, individual spikelets break off as soon as the
grains within them ripen, leaving smooth abscis-
sion scars at the point of attachment between the
rachis internodes. In domestic forms, the rachis in-
ternodes do not separate cleanly at the point of at-
tachment. In theory, then, rachis internodes may be
identified as domestic or wild, provided that the
abscission scar is preserved. In reality, a minority
of rachis internodes of wild cereals will have rough
abscission scars if the grain is not allowed to ripen
completely before harvesting (Kislev 1989). More-
over, wild cereals often grow as weeds of domestic
crops. Early farming sites, therefore, tend to pro-
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duce both wild- and domestic-type internodes.

At ZAD 2, wild-type barley rachis internodes
outnumber the domestic type (32 definite and 2
probable wild types, versus 4 definite, 7 probable
and 2 dubious domestic types). Most (121) barley
rachis internodes could not be assigned to one type
or the other, because the abscission scar was not
preserved. Most of these, however, are narrow and
have sturdy lateral floret bases, characteristics of
wild barley (van Zeist and Bakker-Heeres 1982:
204). Over 500 fragments of lateral floret bases
were also found. After allowing for the poorer pres-
ervation of the ZAD 2 remains, these proportions
are similar to those obtained at Netiv Hagdud (Kis-
lev 1997: table 8.1), where Kislev attributed all the
chaff to wild barley. The barley chaff, therefore, is
probably all of the wild variety.

No intact cereal grains were recovered. Of the
73 cereal grain fragments that could be identified
as barley, 40 were complete enough for the thick-
ness and breadth of the grain to be measured. When
plotted, these measurements fall into two groups,
the dimensions of which correspond to those of
wild and domestic barley grains identified at other
Neolithic sites in Jordan (Colledge 1994: fig. 4.6).
Of the 40 grains, 15 had been identified as wild
barley on morphological grounds, 16 had been
identified as ‘domestic’ and 9 could not be classi-
fied as wild or domestic grains. All 16 ‘domestic’
grains fell into the size group corresponding to do-
mestic barley, while 14 of the 15 ‘wild’ grains fell
into the ‘wild’ size group; the indeterminates fell
mainly into the lower end of the ‘domestic’ size
group. On the basis of grain size and morphology,
therefore, both wild and domestic barley appear to
be present at ZAD 2.

The combination of wild barley chaff and ‘do- .

mestic’ grains at ZAD 2 invites two explanations:
either ‘domestic’ chaff is missing from the assem-
blage, or the large domestic-size grains grew on
plants with wild-type rachis. As both grains and
chaff were derived from all areas of the site, the
former explanation is highly implausible. Instead, it
appears that one type of chaff is associated with
two size groups of grain. The likely explanation is
pre-domestication cultivation, perhaps supplement-
ed by gathering of wild barley from natural stands.
In this case, it is assumed that conscious selection
of seed had already led to a cultivated variety of
barley with larger, rounder grains, before domestic-
type chaff had become established.

The remains of wheat are too few and too poor-
ly preserved for comparable measurements to be
obtained. The location of ZAD 2 suggests that the
wheat was cultivated, as wild emmer is not found
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in southern Jordan, but its relative scarcity may im-
ply that it was a ‘weed’ of the barley crop, rather
than a crop in its own right.

Two aspects of the pulses suggest that they were
also cultivated. Firstly, pulse fragments are roughly
as abundant as cereal fragments, and occur in al-
most as many loci. This implies a similar pattern of
storage and usage. Secondly, the pulse taxa at ZAD
2 are indistinguishable from those that were later
domesticated — lentil, pea (Pisum sativum), bitter
vetch (Vicia ervilia) and grass pea. These are the
same pulse taxa found at Netiv Hagdud. The muta-
tions that characterise domestic pulse crops (loss of
seed dormancy and pod indehiscence) are not ob-
servable in carbonised seeds (Kislev and Bar-
Yosef 1988; Ladizinsky 1989). Nevertheless, the
evidence is inconclusive. Pulse cultivation (and in-
deed domestication) at ZAD 2 is possible, but un-
proven.

It is assumed that the cereals and pulses were
grown close to the site, taking advantage of the
availability of flat land and the perennial flow of
the Wadi adh-Dhra‘. Indeed, the establishment of
ZAD 2, 2km west of a pre-existing PPNA site at
the spring of Dhra‘ (Kuijt and Mahasneh 1998),
may reflect the adoption of food production, as the
new site was further away from the natural habitat
of the principal food plants (cf. comments in Sayej,
above).

Comparison to Other Sites
The ZAD 2 assemblage is, to a good approxima-
tion, a sub-set of the better preserved assemblage
analysed by Kislev (1997) at Netiv Hagdud. This is
evident in both the food and non-food plants com-
mon at the two sites. Taxa that were rare at Netiv
Hagdud, such as almond (Amygdalus sp.), acorn
(Quercus cf. ithaburensis) and grape (Vitis sp.), are
absent at ZAD 2. At both sites, barley remains
greatly outnumber those of wheat, and lentils are
outnumbered by vetch types (Vicieae). Barley
chaff at both sites is predominantly of the wild
type. Barley grain measurements from Netiv Hag-
dud were not published, but wheat grains were
identified as wild emmer (Triticum dicoccoides).
At both sites, fig and pistachio were the main fruit
and nut taxa. Common non-food species at both
sites include Aizoon, Avena, Stipa, Poa and Planta-
go; others (e.g., Malva) are rare at ZAD 2 but more
comumon at Netiv Hagdud. '
The PPNA archaeobotanical assemblage from

‘Iraq ad-Dubb (Zsd 3l—) (Colledge 1994), which
may be earlier than ZAD 2, presents some similari-
ties and differences. Again, fig and pistachio are
the main fruit and nut taxa, although almond was
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also found consistently. Two or three pulse types
include lentil, vetch/ grass pea and broad bean.
Wheat and barley occur in most samples. Grains
and chaff of both wild and domestic barley were
identified. The wheat may be wild einkorn (7riti-
cum boeticum), which would be considered a culti-
var on biogeographical grounds. ‘Iraq ad-Dubb is
probably a ‘pre-domestication cultivation’ site, al-
though the evidence is ambiguous.

Cereal domesticates have also been identified in
the PPNA at Jericho (Hopf 1983) and Tall Aswad,
near Damascus (van Zeist and Bakker-Heeres
1982). Jericho is difficult to compare to the other
sites, as plant remains were collected by hand, rath-
er than by flotation. The resulting assemblage is
small and unrepresentative. At Aswad, by contrast,
a large and diverse assemblage was obtained, and it
apparently includes domestic emmer wheat (7riti-
cum dicoccum), but not wild einkorn. In contrast to
ZAD 2 and Netiv Hagdud, glume wheat. chaff is
abundant in the PPNA at Aswad (Phase I). On the
other hand, Aswad has ‘domestic’ barley grains
with ‘wild’ barley chaff, just as ZAD 2 does, indi-
cating “an intermediate stage between the wild and
fully domesticated forms” (van Zeist and Bakker-
Heeres 1982: 204). Aswad also relied on the collec-
tion of figs and pistachios.

Pre-domestication cultivation may impose limits
on community size that do not apply once domestic
varieties are grown (Meadows n.d.). This is be-
cause the time available to harvest wild cereals is
short; the ears of wheat or barley shatter as they ri-
pen. Foragers can extend the harvest season by ex-
ploiting wild stands of cereals at different altitudes,
because these would not ripen simultaneously.
More sedentary cultivators of wild-type cereals,
however, risk having their entire crop ripen at the
same time, and being unable to harvest it all before
the ears shatter, if their labour-force is too small.
With domestic cereals, the harvest is the most la-
bour-intensive time of the year (Russell 1988).
Without domestic varieties, it seems unlikely that a
sedentary community could grow enough cereals to
feed itself. This is reflected in the continued reli-
ance on gathered foods, as well as barley, at ZAD 2
(0.2ha) and Netiv Hagdud (1.5ha). PPNA Jericho
and Aswad are larger (ca. 4ha), but apparently had
domestic wheat.

(M)

The Human Remains (Homo 1) in the Commu-
nal Burial (Squares I-J-K/ 25)

This report concerns the cranium of the flrst en-
countered individual in Square J25 (Homo 1). 1t is
limited to a discussion of some of the cranial mate-
-rial, as other cranial and post-cranial material is
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still in the process of being cleaned and recon-
structed. Homo I was buried on a slight angle, with
the anterior portion (the face) buried straight down
facing into the ground. The mandible and atlas
were articulated with the cranium at the time of bu-
rial, indicating that there was at least some level of
articulation of the individual when it was buried.

The fragile nature of the cranium meant that its
removal from the matrix saw it break into numer-
ous fragments. Very little was preserved of the
maxio-facial region other than some small frag-
ments of alveolar bone around the remaining teeth.
The outline of the mandible, however, could clear-
ly be made out in situ. Before removal the cranium
was carefully cleaned and documented so as to
identify any significant morphological or patholog-
ical features. No obvious pathologies were noted in
the remains.

While in situ, it was noted that the individual
had a pronounced supraorbital ridge and reason-
ably well developed mastoid processes. Morpho-
logically these are considered male characters, al-
though it is difficult to provide a definitive
statement of sex from skeletal remains in the ab-
sence of the innominate bone. However, a number
of additional characters were observed in the labor-
atory that indicate the remains might be those of a
male. In the occipital bone, a reasonably well de-
veloped inferior nuchal line and external occipital
protuberance suggested considerable muscle at-
tachments. The masseteric tuberosity was, on the
other hand, not well developed which suggests that
the stresses of mastication were not particularly
heavy.

Establishing the age of cranial material in such
a fragmentary state is problematic. The cranial su-
tures were not obliterated suggesting that the indi-
vidual was not an old man. It was noted that the
different bones of the cranium had come apart at
the coronal, sagittal and lambdoidal sutures. Con-
siderable wear on the occlusal surfaces of the teeth
was recorded, however, the cusps were not worn
flat on all teeth and features such as regular fis-
sures were still apparent in at least one tooth (the
left maxillary second premolar). The condition of
the sutures and degree of occlusal wear would indi-
cate that the individual was an adult.

An unusual pattern of wear was identified in the
first left maxillary molar. It consisted of a very se-
vere pattern of wear on the lingual portion of the
tooth which climbed steeply to the regular height
of the occlusal surface on the buccal side. It may
be associated with some kind of task or activity;
however, in the absence of adjacent teeth and the
alveolar structure it is difficult to say.
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In the posterior mandibular dentition there is
considerable alveolar resorption, which suggests
that the last two molars on each side may have
been lost due to some activity-related mechanism.
There is no evidence of infection of the alveolar re-
gion, and therefore pathology is unlikely to be the
cause of tooth loss, unless all evidence has healed.
The unusual occlusal wear pattern on the left side
maxillary M1 most likely has some relationship
with this, however, the absence of evidence for the
supporting tooth structure makes it difficult to ex-
plain this unusual pattern of wear.

MW)

Mapping Survey at Zahrat adh-Dhra“ 1, 2001

Field operations at Zahrat adh-Dhra‘ 1 (ZAD 1)
between January 2 and 14, 2001 involved intensive
remapping of all visible archaeological features on
the ridge between Wadi al-Wa‘ida (3ssesll ul)
(which forms the northern bank of ZAD 1) and
Wadi adh-Dhra‘, and along the south bank of the
Wadi adh-Dhra‘. This work was guided by the
original site map drawn in 1994 by George Findlat-
er and updated in 1999 by Rudy Frank (Edwards et
al.1998; 2001: fig. 11), as well as the architecture
revealed by the 1999/ 2000 excavations at ZAD 1.

A theodolite survey gathered data from over
1200 points to create a stone-by-stone map of 45
architectural features, including single- and multi-
ple-room rectilinear structures, linear stone align-
ments, and curvilinear stone enclosures (Fig. 21).
During the 1999/ 2000 season, 21 excavation units
of various sizes sampled 9 structures (Structures
36-44) and 6 potential midden localities (see dis-
cussion in Edwards et al. 2001). Among the archi-
tectural features at ZAD 1 are several alignments
and structures on the south bank of the Wadi adh-
Dhra® with associated Middle Bronze Age pot-
sherds, demonstrating that the settlement originally
extended south of the modern wadi. Our mapping
also incorporated the boulder fields cross-cutting
the southeastern and northwestern ends of ZAD 1,
with elements of the northwestern boulder field on
both the north and south sides of Wadi adh-Dhra“.
Topography was mapped over the main site area
between Wadi al-Wa‘ida and Wadi adh-Dhra‘, as
well on three low alluvial terraces along the north
bank of Wadi adh-Dhra‘. Terrace 2, below Struc-
ture 37, was the setting for Units Y and Z, excavat-
ed during the 1999/ 2000 season, while Terrace 3,
below the southeast end of ZAD 1, was the site of
stratigraphic investigation in 2001 (see Day,
above).

Pedestrian reconnaissance for our mapping also
revealed a large rectangular hilltop enclosure
(Structure 33) overlooking ZAD 1 from the south-
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ern edge of Wadi adh-Dhra‘. The outer walls of
this structure measure roughly 50 x 40m, surround-
ing a central open area, with a series of square
rooms along the south wall. A gap in the centre of
the south wall suggests apossible entry or gateway.
All surface pottery associated with this complex
appears to be Middle Bronze Age, but shows intri-
guing contrasts to the pottery from the ZAD 1 ex-
cavations (see Falconer and Berelov, below). Ap-
proximately 100 metres farther east along the south
edge of Wadi adh-Dhra‘, a 20m-long wall associat-
ed with Roman/ Byzantine pottery provides our
only example of a post-Middle Bronze Age archae-
ological feature in the immediate vicinity of ZAD
1.
(SF and JC)

Ceramic Sampling along the South Bank of
Wadi adh-Dhra“

Reconnaissance along the south bank of Wadi
adh-Dhra‘ included selective surface collection of
ceramics, as well as a general mapping of the
Structure 33 architectural complex. The pottery
along the south bank, including Structure 33, like
that at ZAD 1, dates uniformly to the Middle
Bronze Age. Roman/ Byzantine pottery found ap-
proximately 100 metres east along the south bank
of the Wadi adh-Dhra‘, including corrugated jar
body sherds and an example of terra sigillata ware,
provide the only evidence of post-Middle Bronze
Age occupation in the area.

The Structure 33 ceramics feature many types
recovered in the 1999/ 2000 excavations, supple-
mented by several forms previously absent from
ZAD 1. As we found during our previous work,
serving vessels are extremely rare, but include an
example of a concave, disk-based bowl (cf. Cole
1984: plate 20k, 1, n). Cooking pots again include
hand-built, straight-sided, coarse ware vessels with
appended rope molding (cf. Cole 1984: plate 23;
Falconer 1995: fig. 10a), but these are accompa-
nied by globular cooking pot sherds with plain ev-
erted rims (cf. Cole 1984: plate 26; Falconer 1995:
fig. 10b). Most notably, the Structure 33 surface
pottery shows a striking predominance of jar
sherds, whereas the ZAD 1 excavated assemblage
had an unusual abundance of cooking pots. The jar
forms feature a variety of simple to moderately
elaborated everted rims (cf. Cole 1984: plates 32,
33) and characteristic flat bases (cf. Cole 1984:
plate 37a-d). Another striking contrast is seen in
the relative abundance of jar loop handles (Cole
1984: plate 38a, b; plate 44), which are absent alto-
gether in the previously excavated assemblage.
Among the Structure 33 samples is one example of
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a double loop jar or jug handle (cf. Cole 1984:
plate 29a).

Pottery from the south bank of Wadi adh-Dhra°,
including Structure 33, seems generally contempo-
raneous with the assemblage excavated at ZAD 1.
The straight-sided cooking pots and simple jar rims
can be accommodated easily within Middle Bronze
A assemblages from a variety of sites (e.g., Tall
al-Hayyat =Uatl Js Phases 5-4), while the globular
cooking pots, disk-based bowl, and double-handled
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jar suggest occupation into Middle Bronze IIB
(e.g., comparable to Tall al-Hayyat Phase 3). No
jar or bowl forms are sufficiently elaborated to sug-
gest manufacture in Middle Bronze IIC. The dis-
tinctions between the pottery excavated at ZAD 1
and that collected from Structure 33 may also point
to functional differences between these two major,
and apparently contemporaneous, components of
ZAD 1. A possible ethnographic parallel may be
seen in the hilltop compounds of modern land own-
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ers that overlook agricultural villages and seasonal
encampments on the Plain of Dhra“.

In contrast to the evidence from Structure 33,
the ceramics collected farther west along the south
bank of Wadi adh-Dhra“ fit the general characteris-
tics of the assemblage excavated on the main site
of ZAD 1 in 1999/ 2000. Once again, cooking pot
sherds are more frequent and jar handles are ab-

sent. This pattern again suggests that the domestic -

settlement of ZAD 1 originally extended over a
larger expanse now dissected by the Wadi adh-
Dhra‘ and that the distinct nature of Structure 33
merits its own functional interpretation.

(SF and IB)

The ZAD 1 Middle Bronze II Ceramic Assem-
blage '

Isolated from other MB II sites of the same peri-
od, and situated in an inhospitable environment,
ZAD 1 is an unusual, single-phase MB site with a
distinctive ceramic assemblage. A description of
ongoing work on the excavated ceramic assem-
blage is given below, with emphasis on progress in
reconstructing whole vessel numbers from frag-
mentary sherd evidence. Additionally, some evi-
dence suggests that ZAD 1 was seasonally occu-
pied, and so it is important to focus on data relating
to the use and abandonment cycles of the site. On-
going analysis of the ZAD 1 ceramic material has
revealed a number of patterns that contribute to our
understanding of these aspects.

Assemblage Composition

The ceramic assemblage is restricted to a few
vessel types only (Berelov 2001a; Edwards et al.
2001). Cooking vessels are most abundant (63%),
augmented by a smaller number of jars (36.5%),
bowls and juglets (<1%). There are no vessels with
handles found in the ZAD 1 excavation areas,
which is very unusual for MB sites, although some
have been found at Structure 33 which overlooks
the main site from the south bank of Wadi adh-
Dhra“ (see Falconer and Berelov, above).

Raw sherd counts reveal that the ZAD 1 ceram-
ic assemblage is made up predominantly of cook-
ing vessels. Analysis has shown that the ZAD 1

cooking vessels break into smaller fragments than
any other class of vessel, thus inflating their num-
ber in sherd counts. However, because cooking
pots have smaller surface areas than jars, calcula-
tions show that cooking pots were more abundant
than jars at ZAD 1 (Table 6). Ethnographic evi-
dence (Longacre 1985), as well as technological
considerations (Rye 1981), suggest that cooking
pots, in general, are highly visible because of their
high breakage rates, and hence their frequency of
replacement is often high. Hand-built MB II cook-
ing vessels were poorly made, and their angular de-
sign made them susceptible to frequent breakage
(Edwards 1993). In addition, and contrary to initial
estimations (Edwards et al. 2001), cooking vessels
at ZAD 1 do vary substantially in size (Fig. 22).
Cooking pot sherds show a bimodal distribution of
rim diameters, suggesting small (<34cm in diame-
ter) and large (>34cm in diameter) size classes.

A range of sizes is found throughout the struc-
tures. Five vessels provided complete profiles, ena-
bling *he reconstruction of their dimensions, which
in tw.: assisted recalculation of vessel class propor-
tions, using Orton and colleagues’ (1997) Estimat-
ed Vessel Equivalent (EVE) measure. The total sur-
face areas of the five vessels were calculated and
averaged, giving an EVE figure. Following this,
the surface area of all cooking vessel sherds was
summed, and divided by the EVE. The aim was to
estimate relative frequencies of vessel classes with
greater accuracy than those calculated from raw
sherd counts. The EVE method was applied to all
classes (Table 6), since vessel profiles were recon-
structed for all classes of vessels. Jars showed
some range in diameter size (Fig. 23), particularly
in Structure 33, which shows a bimodal distribu-
tion of small (<17cm in diameter) and large
(>17cm in diameter) jars. The rest of the site shows
a unimodal distribution of jar rim diameters.

Jar surface areas and volumes show patterns dif-
ferent from those based on rim diameters. Two
complete jar profiles and three partial profiles were
reconstructed. Current data suggest that jars with
diameters of about 10cm could be attributed to a
smaller size category distinct from jars with diame-
ters of between 12cm and 15cm. The latter catego-

Table 6: Relative proportion of ZAD 1 vessel classes calculated from Estimated Ve&sel Equiva-

lent (EVE) measure.

Vessel type  Total Surface Area (cm®) EVE (cm®) Minimum
‘ No. of Vessels Proportion (%)

Assemblage

juglet 159

Cooking pots - 38,585 3,520
Jar 34,523 5,360
bowl 229

11 60
6.5 35
0.6 3
0.4 2
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23. Jar diameters for ZAD 1.

ry is defined by medium sized jars of approximate-
ly 45cm in height and may belong to a class of
larger jars or a distinct functional type of vessel.
Jars with diameters of 18cm and more were not re-
covered in restorable condition. Finally, jars at
ZAD 1 have a high number of mend holes, reflect-
ing a strategy of curation. Small vessels such as
bowls and juglets make up only 5% of the assem-
blage based on EVE calculations, and are restricted

to the large Structures 37 and 42 (Fig. 21).

Typology

The cooking vessels at ZAD 1 conform to a
standard type common in the MB ITIA/ IIB (Cole
1984). The straight sided, hand-built, coarse-ware
vessels display little variation at ZAD 1, generally
maintaining a slight eversion, with the rope mold-
ing decoration substantially lower than the rim

-83-
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24. Cooking vessels from ZAD 1.

(Fig. 24). Thumb impression decoration is always
present and positioned above the rope molding and
below the rim. The ZAD 1 cookers are generally
larger than similar vessels found elsewhere (see for
nstance Fritz and Kempingki 1983).
Jars are generally squat and bulbous, without
handles. Similar vessels are found at MB IIA/ TIB
sites further to the north and have been linked to
the opening phrs of the MB II (Beck 2000; Cole
1984). Rim pr file elaboration is minimal, the most
common type ructed by the execution of one
fold for 'Ehm‘a:ej_ ng. re is no evidence at ZAD 1
to suggest that the lower half of the vessel was
completed on a fast wheel. Current data supports
the use of the fast /vmel for the rim and upper di-

Th
io

25. Perforated bases from ZAD 1.

mensions of the body only. Two jar bases with per-
forations made before firing were excavated at
ZAD 1 (Fig. 25) from Structures 37 (Locus N0O1)
and 42 (Locus KO019). Jars of this sort are known
from the tombs of Dayr ‘Ayn ‘Abata dbl.c cre o
(Politis 1997), as well as sites in Syria (Curvers
and Schwartz 1997).

A unique jar, bearing a series of incised ante-
lope motifs on the shoulder of the vessel, was
found in Structure 42 (Locus K019) during the first
season of excavations (Edwards er al. 2001) and
can now be presented after its recent reconstruc-
tion3 (Figs. 26, 27). Morphologically, this type of
jar is commonly attested in the Middle Bronze Age
(Gerstenblith 1983). The jar measures 47cm in
height and has a maximum diameter of 40cm. The
lower half of the vessel has been formed on a cone,
whilst the upper portion was thrown on a wheel. A
light cream slip was applied to the vessel over its
variably coloured fabric; the latter ranging from
Very Pale Brown (Munsell 10YR 8/2) to Light
Greenish Gray (Gley 2 8/5GY). The rim is thick-
ened and hammerhead-shaped in section, measur-
ing 15cm in diameter.

The decoration of the pot is idiosyncratic, bear-
ing a motif of nine antelope incised on the shoulder
on the vessel. The animals follow one another, in
procession, from left to right. The position of the
head varies in each of the nine animals, with some

3. Many thauks go to Jo Atkinson of the Nicholson Museum at the University of Sydney for conserving the ‘Antelope Jar’.
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26. The ‘Antelope Jar’, ZAD 1.

inclined further towards the ground, others looking
ahead and up. Hoof prints are represented by punc-
tate impressions below the animals in a continuous
fashion. It was first suggested that the animals in
the motif represented oryx. This however seems
unlikely given the forward orientation of the horns.
It is therefore more appropriate to describe the ani-
mals as antelope. The nearest known parallel to the
‘Antelope Jar’ is a small jar recovered out of con-
text at the nearby EBA site of Bab adh-Dhra‘,
which has a single ibex incised on the shoulder
(Saller 1965: 153).

Implications for the Middle Bronze Period

The nearest Middle Bronze II settlements to
ZAD 1 are Tall Msas (oslwe J5) (Fritz and Kempin-
ski 1983) and Tall al-Milh (! &5) (Kochavi 1967),
50-55km to the west, and Tall Nimrin (o< J3)
(Flanagan and McCreery 1990), 60km to the north.
The typology of cooking vessels from these sites
suggests that they are later than ZAD 1. They fea-
ture hand-built, straight-sided cooking vessels that
are smaller than those found at ZAD 1, and display
a pronounced inversion which the ZAD 1 vessels
lack. In addition, vessels from the later sites are
distinguished by the position of the rope molding
decoration, which sits flush on the rim. Although a
combination of thumb impressions, perforation,
and rope decoration is found at Tall al-Hayyat (Fal-
coner 1995), inverted rims combined with a high
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27. Detail of the ‘Antelope Jar’, ZAD 1.

rope molding placement seems to occur in MB IIB
and MB IIC (Cole 1984: 64, fig. 16) only. The lat-
ter features belong to a later typological develop-
ment, which suggests that ZAD 1 is indeed earlier,
and should be placed in MB ITA-MB IIB. There
are no vessels at ZAD 1 that should be attributed to
MB IIC.

If these MB settlements are later than ZAD 1, it
implies that the latter is chronologically as well as
geographically isolated from other sites of the
same period. This possibility increases the impor-
tance of any comnection between ZAD 1 and the
MB II cemetery of Dayr ‘Ayn ‘Ab3ta (Politis
1997), located 25km to the south of Zahrat adh-
Dhra‘. The two sites are connected by the presence
of jars with perforated bases. Since such jars have
been linked to beer production (Curvers and
Schwartz 1997), their presence at ZAD 1 together
with large quantities of barley (see Fall and Mee-
gan, below) attest to the pre-requisites for the pro-
duction and consumption of beer at the site. Fur-
ther, the presence of these jars in the Dayr ‘Ayn
‘Abata tombs is significant as it indicates that a rit-
ual significance was ascribed to them, and alsc
suggests a possible cultural connection between the
cemetery and ZAD 1 (Berelov 2001b).

Further evidence for the cultural distinctiveness
of the Zahrat adh-Dhra‘ region is suggested by
ZAD 1’s ‘antelope jar’ and its only known parallel,
the generically similar ‘ibex jar’ from Bab adh-
Dhra‘. The two jars imply some cultural continuity
on the Dead Sea Plain from the EBA to the MBA,
since this decorative scheme in not known else-
where in the southern Levant.
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7 Refuse and Site Function
Structures 37, 41, 42, and 44 yielded floors with

clusters of broken cooking vessels associated with

cooking fires, which represent examples of ‘pri-
mary refuse’ (Schiffer 1972). Eight partially restor-
able cooking vessels were excavated from the
structures, though their friable fabrics precluded
the possibility of total restoration.

All size categories of cooking vessel occur in
the western room of Structure 37. The other struc-
tures contain a narrower size range of rim diame-
ters (between 30cm and 40cm). In four cases in
Structure 37 (Loci N001/ N012), Structure 41 (Lo-
cus J023), Structure 42 (Locus K019), and Struc-
ture 44 (Locus LUZ3), cooking vessel sherds were
recovered in clusters associated with floors and
ashy soil. These cooking vessels ranged greatly in
size from diameters of 28-60cm in the case of
Structure 37, and 32-36cm in the cases of Struc-
tures 41, 42, and 44. Their largely intact condition
and great quantity suggests that they were not high-
ly valued, and were cached from season to season.

One juglet, resting against the lower part of
Wall EQ01 in Structure 37, was recovered intact

but for a small fragment detached from the rim. -

The eastern room of Structure 37 also produced
two incomplete jars, their lower halves unrestora-
ble. The western room produced one complete jar
and a smaller jar, which retained less than 50 per
cent of its original form. ”

The ceramic evidence reveals distinguishable
patterns relating to architecture, generally linked to
the size and complexity of structures. Three types
of structure are represented at ZAD 1: Horseshoe-
shaped Room, 1-Room, and 2-Room. Three Horse-
shoe-shaped Rooms (Structures 38, 39, and 40)
were excavated, but these contained no restorable
items. Structure 5, in particular, contained a high
Maximum Number of Vessels of between 65 and
94 vessels, often represented by single sherds. Two
1-Room structures were excavated at ZAD 1:
Structures 43 and 44. Only Structure 44 contained
restorable pottery in the form of two cooking ves-
sels. The 2-Room Structures 36, 37, 41, and 42
contained most of the restorable vessels (particular-
ly jars), and produced high densities of refuse on
floors at 137.7 sherds/m> in Structure 37, 115.3
sherds/m3 in Structure 41, and 63.2 sherds/m3 in
Structure 42 (Table 7).

Only Structure 37 produced more than one clear
floor (Loci FO10, FO13, FO15, and F020), and more
than one phase of architecture (Walls FOO1, FO18
and F019). In all but two structures (Structure 38
and the western room of Structure 37, Loci N00O1/
NO12) occupational debris associated with floors
produced much higher sherd densities than any oth-
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er context type (Table 7).

Discussion

The ceramic material and its depositional con-
text suggest a number of factors relating to site use
and function. There is reason to believe that the
ZAD 1 jars served a variety of functions, if one is
to judge from the variety of rim types and sizes,
perforated bases, and curious lack of handles. Fur-
thermore, there are no intact jars, implying that jars
were highly curated because of their value (for a
comparative example, note Frankel and Webb
n.d.). High rates of recycling (and by extension, of
curation) are demonstrated by the large number of
mending holes on jar sherds. The practice of drill-
ing holes in broken jar sherds for mending is wide-
ly attested in the ethnographic literature (Deal
1998).

Variability in cooking vessel size across the site
may likewise reflect a variety of functions for the
vessels. On the other hand, the difference in vessel
size may equally reflect differences in household
unit size. This is suggested by the fact that Struc-
ture 37, which is the largest at ZAD 1, also con-
tains the greatest variation in cooking vessel size,
including the largest vessel which measures 60cm
in diameter.

Seasonal exploitation of ZAD 1 is in part sup-
ported by the archaeobotanical evidence (see Fall
and Meegan, below). This notion is also advanced
by Falconer (in Edwards et al. 2001) on the basis
of stratigraphic evidence in the form of a series of
surfaces segregated by windblown sediments in
Structure 42,.Unit K. If ZAD 1 was a seasonal site,
then cooking vessels were left as site furniture (cf.
Binford 1981) while usable items such as jars,
bowls, and juglets were removed. This proposition
is likely given the high numbers of restorable cook-
ing vessels and the absence of primary or de facto
refuse for every other ceramic class (with the ex-
ception of one almost complete juglet). Longacre
(1985) has argued ethnographically for a short life
expectancy of cooking vessels. However in prac-
tice they are often under-represented (Frankel and
Webb, in press; Edwards 1993), in contrast with
the jar material. Interestingly, sites like Marki-
Alonia in Cyprus and Pella/Tabaqgat Fahl (Jas i)
in Jordan which show a lower than expected vol-
ume of cooking vessel material, are not seasonal.
Sedentary sites like these, as well as Tall al-Hayyat
in the north Jordan Valley, are generally associated
with more frequent removal of household refuse to
secondary contexts (Falconer 1995).

At ZAD 1, differences in sherd densities across
depositional contexts are instructive. Occupational
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Table 7: Sherd density for various exca- Structure Late Fill Surface Exterior Bin Court-yard N=Exc. area
vation contexts, ZAD 1. (m3)
1 232 137.7 28.8 21.9 53.9
2 7.6 11.9 4. 243
3 7.5 - 13.8 6.9
4 5.7 52.5 - 7.3
5 223 125.7 35 9.6
6 1.7 1153 0.9 22.3
7 2.6 63.2 10 28.6
8 2.0 102.6 39.7 333 13.8
9 1.7 56.6 11.5 6.1
Site Mean 83 83.2 14.0 333 219 1727

debris associated with floors shows very high den-
sities of sherd deposition, whereas later room fill
and exterior contexts have the lowest sherd densi-
ties (Table 7). No middens were identified during
the excavations at ZAD 1. These differences sug-
gest that the site was intensively used during short
seasonal visits. Ethnographically, several cases
show that non-sedentary people generally do not
practice removal of refuse from residential areas as
regularly as sedentary populations (Graham 1993;
Joyce and Johannessen 1993).

Macrobotanical Remains from Zahrat adh-
Dhra‘ 1

Macrobotanical remains were recovered using a
non-random sampling strategy during the winter
1999/ 2000 excavations of the Middle Bronze Age
village of Zahrat adh-Dhra‘ 1. Sediment samples
were collected from all areas exhibiting evidence
of burning or carbonised seeds, especially hearths,
pits, and surfaces. Approximately 353 litres of sedi-
ment from 123 samples were processed using water
flotation. Seventy-five samples (averaging 3.8 li-
tres each, totalling 240 litres) contained carbonized
seeds and are reported below.

The plant macrofossils were sorted and identi-
fied with a binocular microscope at ASU. Seed
identifications are based on external morphology
and comparison with seed identification manuals
(e.g. Martin and Barkley 1961), reports from prior
excavations (Lines 1995; van Zeist and Bakker-
Heeres 1982; 1984), and reference material at

1)

ASU’s Laboratory of Paleoecology. The seeds
were sorted and identified by Cathryn Meegan and
form the basis for her Master’s Thesis (Meegan
n.d.).

The plant remains identified from ZAD 1 (Ta- .
ble 8) have been divided into six major categories:
cultivated cereals, orchard crops, cultivated le-
gumes, field weeds, wild taxa, and unidentified
(unknown weed and wild seed taxa). The main cul-
tivated taxa at ZAD 1 are hulled 2-row barley
(Hordeum distichum), fig (Ficus carica), and grape
(Vitis vinifera). Other cereal types include naked
barley (Hordeum vulgare var. nudum), emmer
wheat (Triticum dicoccum), and bread wheat (7.
aestivum). Field weeds comprise the largest cate-
gory of plant taxa recovered from ZAD 1. The
field weed taxa, totalling 41.7% of the total num-
ber of seeds, include Aizoon, Chenopodium, Mal-
va, Rumex, and several types of Papillionaceae.

- Wild taxa comprise 4.16% of the total seed assem-
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blage; unknown seeds (most likely non-cultigens)
make up 29.01%. Wild or weed plants account for
about 75% of the assemblage.

The majority of the identified cereal grains are
hulled barley (75.8% of the identified cereal
grains), with naked barley (6.8% of cereal grains),
emmer wheat (9.1%), and bread wheat (8.3%)
present in relatively small amounts (Meegan n.d.).
This suite of cereal grains is indicative of irrigation
agriculture. The ratio of barley to wheat at an ar-
chaeological site can provide an estimate of the rel-
ative use of these cereals and provide environmen-
tal information. The barley to wheat seed ratio for
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Table 8: Macrobotanical Remains from ZAD 1 (data from Meegan n.d.).

Seed  Density Relative
Count Ratio* Frequency
Cultigens 447 2489 251 %
Cereals 222 1236 125 %
Barley 132 735 7.4 %
Hulled 2-row Barley 100 557 56 %
Naked Barley 9 50 0.5 %
Undiff. Barley 23 128 1.3%
Wheat 28 156 1.6 %
Emmer Wheat 12 67 0.7 %
Bread Wheat 11 61 0.6 %
Undiff. Wheat 5 28 03 %
Und. Cereal 62 345 35%
Orchard 189 1053 10.6 %
Crops
Fig 130 724 73 %
Grape 59 329 33%
Legumes 36 200 2.0%
GardenPea 28 156 1.6 %
Horsebean 7 39 0.4 %
Bitter Vetch 1 6 0.1 %
Non- 1332 7417 749 %
Cultigens
Field Weeds 742 4132 417 %
Wild Taxa 74 411 42 %
Unknown 516 2874 290 %
TOTAL 1779 9966 100.0 %

ZAD 1 is 4.71, similar to ratios found at the Early
Bronze IV sites of Bab adh-Dhra‘ (6.2:1; see
McCreery 1980), and Tall AbT an-Ni‘gj glaill sl 5
(3.3:1; Fall et al. in review). Interestingly, the ratio
for ZAD 1 is quite different from the ratio of 0.9:1
found at the Middle Bronze Age village of Tall al-
Hayyat in the northern Jordan Valley (Lines 1995;
Fall ez al. in review). Hulled varieties of barley are
generally used as animal fodder, while naked forms
may be used for food (Zohary and Hopf 1988). The
predominance of hulled barley suggests that pasto-
ralism played a significant role in the economy of
ZAD 1. Barley also requires less water than wheat,
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is more tolerant of saline soils, and is less suscepti-
ble to insect infestation due to its shorter growing
season (Zohary and Hopf 1988). Indeed, McCreery
(1980) found high concentrations of boron in
wheat and barley grains from Early Bronze Age
Bab adh-Dhra‘, suggesting high salinity in the soils
of the Dhra“ Plain.

Fig and grape are relatively common at ZAD 1;
olive seeds are notably absent. Fig seeds are abun-
dant in Bronze Age sites along the Jordan Rift Val-
ley. A pattern of abundant grape and barley seeds
is found in Bronze Age sites throughout the driest
portions of the Southern Levant (Fall et al. in re-
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view). In contrast, substantial amounts of olive
seeds suggest linkage to the development of urban
markets (Fall et al. 1998). The lack of olive seeds
suggests that ZAD 1 was not linked to the Middle
Bronze Age regional markets.
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ADDITIONAL INFORMATION AND OBSERVATIONS OF
NEOLITHIC AL-BASIT, WADI MUSA, SOUTHERN JORDAN

Gary O. Rollefson,
With a contribution by Khairieh ‘Amr

Introduction

In 1996 survey work associated with civic im-
provements in the Petra-Wadi Misa-at-Tayyiba
(bl — sa 505 — <1 ,5ll) area of southern Jordan re-
corded a number of Neolithic occurrences (‘Amr et
al. 1998). The most important of the Neolithic sites
is al-Basit ( kuwl), a large settlement across the
deep wadi from the Wadi Musa town centre (Site
W8 in ‘Amr et al. 1998: fig. 8; ‘Amr and al-
Momani 2001: fig. 6). The site covers approximate-
ly 7.5 hectares (‘Amr, in press) and dates principal-
ly to the Late PPNB (LPPNB), placing it in the
“megasite” phenomenon that characterized the Jor-
danian highlands in the late seventh millennium bc.

Excavations in two parts of the settlement pro-
duced evidence of domestic architecture and a rich
chipped and ground stone assemblage (Fino 1998:
107); in the northern, uphill part of the site a probe
into a house revealed at least two major deposition-
al phases in just under two meters of depth (Fino
1998: fig. 3; Fino 1997). Farther south and down-
hill, monitoring of the excavation of trenches for
laying water pipes and for the construction of foun-
dations for a school noted at least three major
PPNB architectural phases through some 6m of
depth (‘Amr, in press; ‘Amr and al-Momani 2001:
262-264), and in the upper reaches and surface
there is evidence for Pottery Neolithic and Early
Bronze Age lithics and ceramics.

The waterline trenches showed that architecture
was densely distributed, consisting of buildings
with narrow spaces between them and small rooms
constructed on trimmed, thin limestone blocks.
Floors and walls were plastered, some painted red,
and subfloor channels added to the similarities of
the structures with nearby Basta (&) (‘Amr, in
press: figs 2-5; ‘Amr and al-Momani 2001: 263; cf.
Nissen et al. 1987: figs. 4-4). A striking feature in
one small room exposed in one trench was a stand-
ing stone more than a meter long with a ring of
smaller stones circles the base (‘Amr, in press: fig.
6; ‘Amr and al-Momani 2001: fig. 12).

The survey and monitoring operations between
1996 and 2000 resulted in a corpus of artifacts that
required analysis, and in 2001 the survey director
Dr. Khairieh ‘Amr offered the Neolithic material to
me. In addition, permission was granted by Dr.
Fawwaz al-Khraysheh to conduct a more intensive
surface collection on the remnants of the site
(which had been severely damaged by recent con-
struction), as well as to dig through and sift a small
volume (ca. 0.5 m®) of a backdirt pile from the ex-
cavations of the foundation of a new house near
one of Fino’s probes in the northern part of al-
Basit. This is a report on the combined results of
the analysis of these collections.

The Chipped Stome Assemblage

Altogether more than 1500 chipped stone arti-
facts were collected since the beginning of the sur-
vey.! It was noted in the sorting process that raw
material color and quality, edge freshness, techno-
logical features (platform types, amount of cortex,
etc.), and other aspects indicated that more than
one archaeological period was represented among
the lithics. This suspicion was supported by the
presence of pottery (probably EB, perhaps MB,
and Iron Age; cf. ‘Amr et al. 1998: 519) on the sur-
face as well as some pottery of probably Late Neo-
lithic period from one of the trenches (see ‘Amr,
below). Lithics were sorted into three groups:
LPPNB, Chalco/EB, and “Unknown”, which may
have been principally Iron Age, although any peri-
od might be represented in this small cluster.

The Chalcolithic/EB and “Unknown’” Groups

Table 1 presents the results of the sorting into
post-Neolithic debitage classes, although admitted-
ly it is possible that Pottery Neolithic chipped
stone material might be included in both the Chal-
co/EB and “Unknown” counts. On the other hand,
the extreme rarity of PN potsherds suggests that
the contribution of PN lithics was probably mini-
mal in either case.

1. This total does not include 1,442 pieces of debris and lithic

In Table 1, only the debris from the excavated backdirt pile (all
shatter that were inciuded in the earlier surface collections.

LPPNB) is included in the totals.
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Of note in Table 1 is the presence of Canaanean

blades, which are generally taken to be representa-
tive of the Chalco/EB technological repertoire. The
“Naviform” blade in the “unknown” column is an
insecure identification and might be a blade struck
from a non-Naviform opposed platform blade core.
The “ordinary blade” category is represented by

blades with relatively large, plain platforms and with

no evidence of bidirectional removals from blade
cores2.

Table 2 provides information on striking plat-
forms on the debitage described in Table 1. Al-
though between one fourth to one half of the plat-
forms are missing, plain platforms obviously
dominate, and only dihedral platforms occur in a rel-
atively popular fashion. This circumstance once
again mirrors conditions for post-PPNB lithic tech-
nologies, whether Chalco/EB (e.g. Savage and Rol-
lefson 2001) or Pottery Neolithic (Rollefson 1990).
One additional comment should be made concerning

Table 1: Debitage classes in the al-Basit post-Neolithic assem-

blages.
Chalco/EB Unknown
Blank n % n %
Ordinary blade 27| 3649 | 27 15.79
| Naviform blade 0 0.00 1 0.58
‘| Canaanean blade 5 6.76 0 0.00
Unknown blade 0 0.00| 22 12.87
Bladelet 0] 0.00 1 0.58
Flake 381 51351 101 59.06
CTE. 0 0.00 3 1.75
Burin spall 0 0.00 2 1.17
Core ‘ 4| 541 14 8.19
(Tools) (19) 1 (25.33) | (23) | (13.45)
Subtotal 74 | 100.00 | 171 | 100.00
Unclassifiable 1 1.33 0 0.00
Total 75 171

Table 2: Platform, types in the post-Neolithic assemblag-
es from al-Basiy.

Chalco/EB | “Unknown™
Type n % n %
Plain 50| 9259| 59| 76.62
Dihedral 3 556 10| 12.99

Multiple facet | 1 1.85 5 6.49
Punctiform 0 0.00 3 3.90

Subtotal | 54 | 100.00 | 77 | 100.00
Missing 17 |1 (23.94) | 80 | (50.96)
Total 71 157

the plain platform category: although platform di-
mensions were not measured in this analysis, it was
striking how much broader and thicker the plain
platforms in the Chalco/EB group (and to a lesser
extent, in the “unknown” artifacts). Once again,
broad, thick, and steep platforms are typical of
post-PPNB periods (cf. Quintero et al. n.d.).

Cores were not numerous in the “post-
Neolithic” group of artifacts (Table 3). The assign-
ment of three cores to the Chalco/EB period was
based on raw material type and freshness of edges
and ridges. But the fact that 13 of the remaining 14
cores were non-descript flake or unclassifiable-
cores suggests that some of them at least, might in
fact be PPNB in age.

Tools in the collection are enumerated in Table
4, assigned to the Chalco/EB or “unknown” sub-
assemblages on the basis of technological features
of the blanks or the nature of the raw material. The
limited counts do not provide for much interpretive

Table 3: Core types in the post-Neolithic assemblages at al-

Basit.
Chalco/EB | “Unknown”
{ Type n % n %o

Prismatic blade | 0 000 1 7.69
Flake 21 100.00 | 12 92.31
Subtotal | 2| 100.00 | 13 | 100.00
Unclassifiable | 1| (33.3)| 1 (7.14)

Total 3 14

Table 4: Chipped stone tools (by type/class) in the post-
Neolithic al-Bastt.

Chalco/EB | Unknown
Type n % n Yo
Burin 0 0.00| 2} 13.33
Truncation 0 0.00] 1 6.67
Endscraper 1 833 | 4| 26.67
Sidescraper 5] 4167 O 0.00
Denticulate 31 2500 3| 20.00
Borer 0 0.00 1 6.67
Chopper 1 833 0 0.00
Wedge 0 0001 3| 20.00
Backed blade 1], 833, 0 0.00
Other 1 833 | 1 6.67
Subtotal 121 100.0 | 15| 100.00
Retouched flake | 1] (526) | 1] (4.35)
Retouchedblade | 5| (26.32) | 5| (21.74) |.
Utilized piece 1] (526)] 2] (8.70)

| Total 19 23

2. In all discussions about blade production, blades are defined
on a technological basis and has no dependence on a metric

relationship between length and width.
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potential beyond noting that there is a relatively
broad range represented and that no specialization is
apparent.

The Late PPNB Collections

More than 1300 chipped stone artifacts were
classified as LPPNB in age. Table 5 provides a
breakdown of the LPPNB sample into debitage

classes. The second and third columns (n and %)
represent absolute and relative frequencies of the

combined sample of the surface collection and the
artifacts recovered from the sifted backdirt men-
tioned earlier; the last two columns (n’ and %) re-
fer only to the surface collection (information on
the backdirt sample can be found in Rollefson and
Parker 2002). Blades and bladelets' dominate both
samples, with flakes accounting for only 10-30%.

Of particular interest here are the high values
- for bladelets, which in LPPNB samples at ‘Ayn
Ghazal ranged from 1.5-4.4% (Rollefson and Kafa-
fi 1996: table 1; Rollefson et al. 1992: table 2). It
was clear for the backdirt sample that bladelets
were a special focus (ca. 30%) of lithic production
due to the specialized activity associated with large
number of drills that dominated the tool kit there.
But even with the removal of the backdirt sample,
the %’ figure indicates that there is still an elevated
level of bladelets, suggesting that the activity focus
was not limited to the particular region around the
source of the backdirt.

One final comment on Table 5: “limestone
flakes” of considerable size were somewhat numer-
ous (the quantity in Table 5 is not representative of
the abundance of limestone flakes on the surface).
These are clearly associated with the dressing of
wall stones used in the construction of houses at al-
Basit.

Platform types are presented in Table 6, and
these figures are typical of an LPPNB assemblage.
Although plain platforms are still relatively numer-
ous, they are less than half as popular as in the
post-Neolithic groups (Table 2). Furthermore, al-
though the dimensions of platforms were not meas-
ured, there is a perceptible reduction in size of
plain platforms in the LPPNB sample. The dimin-
ished numbers of plain platforms were replaced by
a manifest swing towards a larger representation of
punctiform platforms on naviform blades.

Cores in the LPPNB sample were not only more
numerous, they were much more varied (Table 7,
which includes cores from the backdirt sample as

well). Blade cores of all kinds make up 80% of the
~ collection, and naviform cores were particularly
important (Figs. 1a, 2a). Among the other blade
cores were some that had opposed platforms (Fig.
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1b), but they did not have the kind of preparation,
dimensions, and maintenance typical of naviform
blade cores (cf. Wilke and Quihtero 1994; also see
Gebel in Gebel and Bienert 1997: 242). The three
prismatic blade cores were carefully made, al-
though the “other” blade cores were more ad hoc
in manufacture. Finally, in view of the high impor-
tance of bladelets in the debitage, it is not surpris-
ing to see three bladelet cores (e.g. Fig. 2d), al-

Table 5: Debitage Classes in the LPPNB assemblages from

al-Basit.

LPPNB LPPNB’
Blank n % n’ %’
Ordinary blade 79 6.33 20 5.63
Naviform blade 304 | 24.34 152 | 42.82
Unknown blade 64 5.12 21 5.92
Bladelet 354 | 28.34 791 2225
Flake 360 | 28.82 34 9.58
C.T.E. 36 2.88 8 2.25
Burin spall 9 0.72 2 0.56
Core 43 3.44 39 10.99
(Tools) (362) | (28.55) | (166) | (46.76)
Subtotal 1249 | 100.00 | 355 100.00
Microflake 6| 0.46 6 1.52
Debris 13 0.99 13 3.28
Unclassifiable 21 1.60 2 0.56
Limestone flake 20 1.53 20 5.63
Total 1309 396

Table 6: Platform types in the LPPNB
assemblage at al-Basit.

Type n Y%
Plain 199 | 32.52
Dihedral 41 6.70
Multiple facet 39 6.37
Punctiform 333 ] 5441

Subtotal | 612 | 100.00
Missing 639 | (51.08)
Total 1251

Table 7: Core types in the LPPNB assemblage at al-Basit.

Type n Yo
Naviform bladelet 2 7.70
Naviform blade 11 42 .31
Bidirectional, non-Naviform blade | 4 15.38
Prismatic blade 3 11.54

.| Other bladelet 1 3.85
Flake 5 19.23
Subtotal 26 | 100.00
Tested piece 3] (8.82)
Unclassifiable 11 (2.94)
Hammerstone 41 (11.76)
Total 34
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5cm

1. a. Naviform blade core; b. bidirectional,
non-Naviform blade core; c. pick (draw-
ings: Qais Tweissi).

though two of these thin tabular pieces are typical 2¢) that seem to be restricted to southern Jordan (cf.
miniature versions of naviform techniques (Fig. Baird 2001: 645).
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2. a. Naviform blade core; b. tranchet axe; c. “micronaviform” bladelet core (8mm thick); d. bladelet core on a flake (drawings: Qais Tweissi ).

The LPPNB chipped stone tools both are abun-
dant and represent a broad array of types/functions
(Table 8). Projectile points (Fig. 3a-¢) are general-
ly rare and sometimes fragmentary, but they are in
keeping with retouch styles common to the period.
Burins were alsorelatively scarce, even when the
backdirt sample is not considered (the %’ column).
Heavy duty tools, including tranchet axes (Fig. 2b)

and picks (Fig. 1c¢) were by no means scarce.
Knives (Fig. 4b-e) were more common; as has
been commented before (Rollefson and Kafafi
1997: 44-45), some of these “knives” might in fact
be unglossed sickles (e.g. Fig. 4f-g), as described
by Quintero et al. (1997). The overwhelming plu-
rality of tools consists of the drill/borer class (cf.
Rollefson and Parker 2002). Even when the drills
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from the restricted backdirt sample are removed
from consideration, drills (Fig. 5) still account for
more than two-fifths of the formal tools, adding ad-
ditional support to the debitage data that al-Basit
was deeply involved in a specialized occupation.

Of the classifiable blanks (n=193), 80 % of the
drills were made on bladelets (Fig. 5d-h, o), al-
though some larger examples were made on blades
(Fig. Sa-c, i-m), all of which is similar to MPPNB
and LPPNB drills at ‘Ayn Ghazal (cf. Rollefson
1984: fig. 2a; see Baird 2001: 645). Drills in the
northeastern desert area of Jordan occurred pre-
dominantly on burin spalls (Rollefson ef al. 1999;
cf. Baird 2001).

The Groundstone Assemblage

Surface groundstone artifacts were by no means
uncommon (Table 9), although it is very difficult
to assign groundstone artifacts to any particular
time period. Several of the handstones were found
in association with a few potsherds in the upper
reaches of the trenches excavated for water and
wastewater lines (‘Amr, unpublished data), and a
couple were also found in the LPPNB backdirt sift-
ed in 2001. For the moment, these items are lum-
pedtogether with the undated surface materialin
Table 9.

Although the groundstone/milling stone arti-
facts were typed according to Wright’s system
(Wright 1992; cf. Wright in Gebel and Bienert
1997), detailed distinctions were not considered
important in the present discussion and are there-
fore not included in Table 9. Of interest are the
items associated with red ochre, including two
stone vessels and two handstones; four of the high-
ly glossed polishing pebbles (small flint cobbles
whose cortex had been eroded away through rub-
bing) were heavily coated with red ochre, empha-
sizing the value of this mineral for polishing pur-
poses. What was being polished with the pebbles
remains unknown, but red floors at ‘Ayn Ghazal
were often polished to a high shine, and similar
polishing pebbles were found at that site as well (e.g.
Rollefson and Simmons 1985: table 5).

Some comment on the “pounders” is also called
for here. In all cases the pounders were spherical or
subspherical in shape, and often they bore heavily
battered angular facets around the entire surface. In
their replication experiments, Wilke and Quintero
have noted that faceted and beveled hammerstones
were efficient tools for the shaping of milling
stones (metate-like grinding slabs, mortars, and
pestles), and this observation appears to apply here
(Wilke and Quintero 1996: 254-255). The mace
head (Fig. 6b) is made of limestone and measures
4.3cm in height and 4.5cm in diameter.
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Most of the stone vessels are made of soft lime-
stone (one was made of sandstone) and reflect a
broad variety of shape and size, ranging from deep
bowls to shallow platter-like pieces (Fig. 7a-d). One
of the vessels, made of a hard limestone, was a broad
(ca. 60cm diameter) and shallow basin of unknown
use (Fig. 8). A basin of similar size and shape was
recovered from the excavations at LPPNB Wadi Fi-
dan 1 in 1999 (personal observation).

Table 8: Chipped stone tool classes in the LPPNB assem-

blages from al-Basit.
LPPNB LPPNB’

Type n Y% n’ %’
Projectile point 11 3.57 6 5.31
Sickle 3 0.97 2 1.77
Burin 13 4.22 7 6.20
Truncation 3 0.97 1 0.89
Endscraper 5 1.62 3 2.65
Sidescraper 9 2.92 5 4.42
Notch 5 1.62 3 2.65
Denticulate 4 1.30 3 2.65
Drill/borer 182 ] 59.09| 49| 43.36
Axe/adze 4 1.30 4 3.54
Pick 6 1.95 6 5.31
Chopper 4 1.30 4 3.54
Wedge 1 0.32 1 0.89
Unifacial knife 25 .12 14| 1239
Backed blade 1 0.32 1 0.89
Backed bladelet 2 0.65 0 0.00
Tanged blade 1 032 1 0.89
Other 4 1.30 3 2.65
Subtotal 308 | 100.00 | 113 | 100.00
Retouched flake/blade | 32| (1.93) | 15 (10.56)
Retouched bladelet 1] (0.28) 0] (0.00)
Utilized piece 181 497 | 13 [ (5.15)
Unclassifiable 31 (0.83) 1] (0.70)
Total 362 142

Table 9: Groundstone and milling stone artifacts from
the al-Basit collection. ** refers to number
with red ochre stains.

Type n % o**
Quern/slabs 2 2.44 -
Handstones (hs) 25 | 3049 1
Pestles(ps) 2 2.44 -
Pounders(pd) 33| 40.23 -
Combination hd/ps/ipd | 5 6.10 1
Polishing pebbles 6 7.32 4
Loomweight 1 1.22 -
Macehead 1 1.22 -
Stone vessels 6 7.32 2
Other* 1 1.22 -
Total 82 | 100.00

* Flint cobble fragment with red ochre stains



Ornaments and Small Finds

Table 10 presents a list of the artifacts that do
not conveniently fit into the other categories of the
first nine tables. A broken bone tool was found, a
spatula fragment. Among the remaining pieces are
artifacts presumably of personal adornment, in-
cluding sandstone “bracelets” (Fig. 6¢-d) common
in the LPPB (Gebel and Bienert 1997: 252-257;
Rollefson ef al. 1990: 103 and table 10), as well as
beads, pendants, and a possible finger ring of bone,
mother-of-pearl, and shells. The three land snail
beads are identical in style and production tech-
nique to LPPNB examples at ‘Ayn Ghazal (Rollef-
son et al. 1993: 123 and fig. 13). The perforated

G.O. Rollefson: Neolithic al-Bastt, Wadi Musa

sandstone cylinder (4.7cm x 2.5cm, Fig. 6a) and -
the ovate sandstone object (7.7cm x 3.0cm) have
no immediately apparent utilitarian functions, but
they also have no other obvious meaning either.
The small (ca. 1-2cm diameter) quartz crystals are
not apparently modified, but they are still striking
in terms of their clarity and possible attraction to
the residents of al-Basit, and the microfossil is also
an item of possible intrigue to the people of the set-
tlement.

A Neolithic Pottery Vessel from al-Basit
(Khairieh ‘Amr)

The only Neolithic pottery vessel from al-Basit
(Fig. 6e) was retrieved from inside a shallow pit in

5cm

3. a-e. projectile points (drawings: Qais Tweissi).
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4. a. denticulated blade; b, d. tanged knives; c. knife; e. naturally-backed knife; f, g. knives or unglossed sickles; h. glossed, denticu-
lated sickle blade (drawings: Qais Tweissi).

the west-central part of the site. The pit (Ba02) was  logical work on the “Wadi Masa Water Supply
recorded on 10 October 1998 during the archaeo- and Wastewater Project”. It was found cut by the
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5. a-o. drills and borers (drawings: Qais Tweissi).
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ed B

0

6. a. perforated sandstone ob-
Jject; b. mace head; c-d.
sandstone “bracelet” frag-
ments; e. Pottery Neolithic
pot (drawings: Qais Tweissi
except for 6e, by Hala
Suyuf).

northern section of the Wastewater Line A-16A-
24.1-2, its top at 1.04m below the surface. The
width of the pit as showing in the section is 92cm,
and its interior depth is 29cm. The interior is cov-
ered with mud and plaster layers, making up a
thickness at the bottom of 12cm. It had been cut
into an earlier stone-built structure that shows signs
of an intense fire (walls burnt, much ash and brick-
red strata). We also recorded several structures in
the vicinity that belong to the same phase as the
pit, the tops of which are at ca. 70cm below the
present surface. They are preserved up to ca. 75cm

in height and they all have mud floors lying above
the structures of the earlier (LPPNB) phase.
The pottery vessel is a small jar, broken with

.the whole of the rim and parts of the body missing.

Hand-made starting with a flat base, the body was
then built up vertically (vertical pulling marks are
evident on the interior). The vessel has a rough un-
finished exterior.

The ware is coarse with numerous small - medi-
um white (lime), grey (flint) and red (grog?) inclu-
sions, and some small-medium angular voids. The
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7. Stone vessels from al-Basit
(drawings: Qais Tweissi).

Table 10: Ornaments and small finds from al-Basit.

Item - Raw material | n | Comments
“Bracelets” Sandstone 2
Perforated cylinder | Sandstone 1 | Resembles a small “hammer head”
Rubber Hematite 3 | Two are gritty, one is not gritty
| Malachite fragment | Malachite 1
Egg-shaped stone | Sandstone 1 | Utilitarian?
Pendant Marine shell 3 | Conical
Pendant Mother-of-pear] | 2 | Fragments; one drilled
Pendant Bone 1 | Or spacer bead?
Bead Land snail 3 | Cf. Rollefson, Kafafi & Simmons 1993: Fig. 13
Bead Stone 1
Beads? Marine shell 3 | Fragments; similar to marine shell pendant above
“Finger ring” Bone 1 | Fragment :
Crystal Quartz 2 | Fragments
Spatula Bone 1 | Fragment
Microfossil Shell 1
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0

10cm

8. Stone basin 60cm in maximum dimension ( drawing: Ahmed al-Momani).

firing is uneven: the exterior and ~3mm of the out-
er section are mainly 2.5YR 6/6 light red, with a
large patch of 5YR 4/1 dark grey — 5YR 6/1 grey/
light grey — 5YR 6/3 light reddish brown; the inter-
ior and inner section are 5YR 6/1 grey/ light grey
at the base — 5YR 7/3 pink at the upper wall. The
vessel is fired to medium hardness.

Discussion

The Late PPNB was a period of dramatic re-
sponse to the tumultuous events of the later
MPPNB throughout the southern Levant, when
long-occupied farming settlements in Palestine and
the Jordan Valley were abandoned. Jordan wit-
nessed a major population explosion and immense
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towns grew in Jordan’s highlands as a consequence
(Rollefson 1992; Quintero, Rollefson and Wilke, in
press; Gebel, in press).

Al-Basit was one of the LPPNB towns that
mushroomed in southern Jordan in the latter half of
the seventh millennium (uncalibrated). The prox-
imity to Basta and Ba‘ja suggests that there would
have been relatively intense communication among
all three settlements, a supposition that is strength-
ened by similarities in architecture and artifact in-
ventories. A small collection of animal bones from
the backdirt sifting turned out to be mostly ca-
prines, but sheep were not present (A. Wasse, per-
sonal communication), although sampling prob-
lems may explain this departure from Basta
(Becker 1991), Ba‘ja (Gebel and Bienert 1997:
257), and as-Sifiya (Mahasneh 1997: 211). Fino
briefly mentions animal bones from his probes
(Fino 1998: 106), and analysis of these larger sam-
ples might shed more reliable light on the faunal
inventory. :

- Unfortunately, so much construction has been
undertaken across the former Neolithic site that lit-
tle remains for additional archaeological investiga-
tion. Nevertheless, we are planning a small-scale
effort to investigate the “standing stone room” en-
virons in and near the wastewater trench in the near
future, and one area just under a hectare in area is
also a candidate for future exploration.
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THE MOAB ARCHAEOLOGICAL RESOURCE SURVEY:
TEST EXCAVATIONS AND FAUNAL ANALYSIS FROM THE 2001 FIELD SEASON

Stephen H. Savage and Mary L. Metzger

Introduction

The Moab Archaeological Resource Survey
(MARS) accomplished its 2001 field season from
July 20th through August 15th. Building on our
successful initial field season in 2000, the MARS
project continued its survey of the region indicated
on Fig. 1, and conducted test excavations at the site
of Khirbat Qarn al-Kabsh (uas! ¢,3 4,5). Our field
crew consisted of Dr. Stephen H. Savage, Project
Director, Mr. Sidney Rempel, Ms. Monique Blom,
and Mr. Mohammad Khalifa (Malkawy). Ms. Caro-
line Puzinas also assisted us in the field. We had
the pleasure of having Mr. Musa Malkawy as our
Department of Antiquities representative. He ably
represented the DOA, helped us communicate with
local residents, and became a good friend of the en-
tire crew. We would also like to thank Dr. Fawwaz
al-Khraysheh, Director-General of the DOA, for
his constant support of our research efforts. Thanks
to the efforts of all, our 2001 field season was a tre-
mendous success.

MARS Project Goals

The Moab Archaeological Resource Survey was
established to collect settlement, archaeological,
and environmental data from the western part of
the Madaba Plain (Lsle Js¢—) in the highlands of
central Jordan (Savage and Rollefson 2001: fig. 1).
The field program for this long-term project in-
cludes detailed mapping, surface collections, and
test excavations at known archaeological sites and
pedestrian survey of the western Madaba Plain to
discover additional sites. The general goal of the
fieldwork is to gather settlement, ceramic, lithic,
faunal and botanical data from an area that appears
to have contained a single cluster of sites (Savage
and Rollefson 2001: fig. 2), and therefore probably
a single settlement system, in the Early Bronze Age
(EBA, ca. 3600-2000 BC). The lab program in-
cludes establishing an absolute radiocarbon chro-
nology for the region, analysis of faunal and botan-
ical remains to establish dietary parameters in the
EBA, and lithic analysis (including raw material
source investigations), and petrographic analysis of
ceramics to investigate the nature of ceramic pro-
duction/exchange in the settlement system. These

data will be used to test a model of early social or-
ganization based on heterarchy (see Crumley 1995
and Philip 2001). Our field and lab work will de-
scribe a single settlement cluster, and then compare
it to similar archaeological datasets from similar
contexts (e.g. domestic/residential, administrative/
public, etc.) at urban and rural-village sites in other
site clusters in the region. The unique contribution
of this project lies in its emphasis on individual set-
tlement clusters as an appropriate comparative
scale, and its emphasis on testing the heterarchy
model of early social organization in a region char-
acterized by shifting settlement systems and flexi-
ble adaptive responses to an unpredictable physical
environment.

Summary of Results from the 2000 Field Season

In 2000, we conducted detailed mapping of sur-
face features and 20 percent, random, stratified,
non-aligned surface collections at Khirbat Qarn al-
Kabsh (al-Qarn) and al-Murayghat (=l=s,). We
collected over 7,000 sherds and more than 10,000
lithics from the two sites (see Savage 2001; Savage
and Rollefson 2001). We also began pedestrian
survey of the region around the sites, recorded sev-
eral additional features related to Byzantine agri-
culture near al-Qarn, and visited a large lithic scat-
ter (MARS Site 0011) northwest of al-Murayghat.
This report will concentrate on our work at al-
Qarn.

The village site of Khirbat Qarn al-Kabsh (Fig.
1) was initially founded during the Early Bronze I
period, and reached its zenith in the Early Bronze
III period. By that time, an extensive fortification
system had been constructed around at least three
sides of the hill (excluding the very steep south
side). A gate complex dominated the northeastern
approach to the site, where the natural hill is con-
nected by a “saddle” of land to the rest of the
Madaba Plain. The evidence of the EB I occupa-
tion is not abundant on the surface — only a small
percentage of the pottery from the surface collec-
tion could be assigned firmly to the early period.
Most of the surface ceramic assemblage comes
from the EB III period. There are a number of
sherds that are assigned to the EB II/III period as
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1. Khirbat Qarn al-Kabsh site plan. Excavation units were
460).

Khirbet Qarn al—Qubish Site Plan

Drawn by S. Savage.
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Dplaced across the gateway (Unit 385/475) and in the midden (Unit 263/
well. Given the preponderance of EB III material at

the surface, it seems likely that the EB II/III sherds
probably belong with the EB III material. Howev-

er, they may represent an EB II occupation of the
site. The surface collection failed to find any mate-
rial that could be assigned to the EB IV period.
By the EB III, a substantial number of large,
stone buildings occupied the upper and lower site.
These are preserved under the stone mounds on the
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hilltop, and excavation can reveal their shape and
function; it is quite likely that there are preserved
floor and room-fill deposits inside the structures.

Goals of the 2001 Field Season

We had a number of questions about al-Qarn af-
ter the 2000 field season, which could only be an-

swered by test excavations: 1) What is the nature
and extent of subsurface material in the midden on
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the west side of the site? 2) When was the fortifica-
tion system built? 3) Is there evidence of multiple
occupational phases at the site? 4) What was the
nature of the “food system” at the site? Answering
these questions became the focus of our 2001 field
season at al-Qarn. A testing strategy was developed
that would help answer the questions, by excavat-
ing limited areas on the site with the following
goals in mind:

- Place an excavation unit across the gate complex
on the northeast side of the site, in such a way that
part of the unit included the gateway itself (be-
tween the north and south flanking towers), and
part of the unit was inside one of the towers.

- Collect artifacts and C-14 samples from the gate-
way that would help establish its dates of con-
struction and use.

- Establish, through excavation, the method of con-
struction of the gate complex, and any changes in
its form through time.

- Place an excavation unit in the midden (trash de-
posit) on the steep west side of the site, in an area
where our surface collection from the 2000 field
season indicated a significant amount of sherds
and lithics would probably be found.

- Collect ceramics, lithics, seeds and faunal re-
mains from the site, to be used as the basis for
comparison with similar collections from other
EBA sites on the Madaba Plain.

- Collect organic material for radiocarbon dating, to
help sort out vexing chronological issues related
to the EB II and EB III periods.

Results from the 2001 Season
To accomplish the goals set for the 2001 field

season, two units were excavated at al-Qarn (Fig.

1). These were:

1. Unit 385/475, placed over the south end of the
north gate tower and the gateway, on the north-
east side of the site;

2. Unit 263/460, placed in the midden on the west
side of the site.

Unit 385/475
Placed across the gateway and the southern part
of the northern gate tower, Unit 385/475 was a 5x5
meter square, excavated in order to understand the
construction of the gate complex and obtain arti-
facts that could date its construction, use, and aban-
donment. The excavation accomplished all these
goals. Our work established a number of important
points concerning the gate complex:
1. The gate towers were constructed as solid struc-
tures, rather than rooms that subsequently filled
in with rubble and post-abandonment debris.

2. The gate towers are founded on soil, rather than
bedrock. Some of this soil represents the origi-
nal ground surface of the hill, but on the south
side, the gate was built on a thin layer of soft,
gray soil that is part of an early midden deposit
from as early as the late EB I to Early EB II
(based on a radiocarbon date, see below).

3. The tower was built and filled in course by
course. Large boulders were placed around the
perimeter of the tower; rock rubble and soil
were dumped into the interior space to the top
of the outer boulders. Then the next course of
boulders was placed, and so on.

4. The construction of the tower has been firmly
dated to the Early Bronze III period (ca. 2800-
2350 BC), probably earlier in the period, rather
than later.

5. A flagstone pavement was placed in the en-
tranceway between the two gate towers. The
pavement was later repaired by rimming its pe-
rimeter with rocks and filling in and leveling
the interior with small cobbles and pebbles.

6. Thus, there are two clear use phases in the gate-

~way; both originated in the same period as the
gate towers (i.e. EB III), but they were built af-
ter the towers.

7. The entry pavement was covered with post-
abandonment fill by the Roman/Byzantine peri-
od. Loci assigned during excavation of Unit
385/475 include:

Locus 000: This was the modern ground surface in-
side the north gate tower, at the time excavation be-
gan. Because of the way Unit 385/475 was placed
on the tower and gateway, this locus included an
area about 3m north-south by about 2m east-west.
Our strategy was to excavate the interior portion of
the tower separately from the entranceway, and sep-
arate from the narrow strip of Unit 385/475 that fell
outside the fortification wall to the east. There were
no artifacts on the surface inside the tower.

Locus 001: The north gate tower in its entirety was
assigned locus number 001, but only the southern
part of the tower was cleared. The tower is about
11.8m long by 4.3m wide overall; it long axis is
oriented at about 343 degrees. The tower is thus an
irregular rectangle, whose width varies somewhat.
The tower was free-standing, boulder and chink
construction, with rubble fill (Locus 002). Its pe-
rimeter consists of boulders, ranging in size from

" 25cm up to 1m across. About 75% of these were in

the 0.75 to 1m range; about 20% were in the 0.5 to
0.75m range; the remaining 5% were in the 0.25 to
0.5m range. Chink stones between boulders and
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courses were cobbles in the 6-25cm range. The
rocks comprising the tower were exclusively un-
hewn, hard limestone, and the tower was unfaced.
Two courses were immediately visible, and a third
was identified during excavation in the gateway.
The outer perimeter is one row wide. There is no
foundation trench. The tower rests partly on Locus
004 midden-like material, and partly on Locus 0053,
which was identified as the original ground surface.
No artifacts were collected from Locus 001.

Locus 002: Fill inside North Tower. The fill inside
the tower was given a separate locus number. The
locus consisted of large pebbles (2mm-6¢cm) to me-
dium sized boulders (>25cm) in a matrix ‘of pale
brown (Munsell 10YR 4/4 wet, 10YR 6/4 dry)
loam. Following initial penetration of the surface,
the fill was found to be very loose, slightly friable,
and rubbly. The locus is entirely contained by, and
seals against, the North Gate Tower (Locus 001). It

Table 1: Items collected from Unit 385/475, Locus 002.

measured about 2.98m N-S by 2.5m E-W (on the
north side of Unit 385/475, on the south side, the
locus is about 2m EW). The locus represents delib-
erate fill, placed into the tower at the time of its
construction. From the way the boulders in Locus
001 extended over the fill from Locus 002, it was
clear that the fill had been placed in the tower in
layers that correspond with the courses of the boul-
der perimeter (Locus 001). That is, a course of pe-
rimeter boulders was laid, and then filled in with
rubble and soil to the top of the course. Then the
next course of perimeter boulders was laid, and
filled in with rock rubble and soil. Clearly, then, the
Locus 002 material is contemporary with the con-
struction of Locus 001, and therefore, Locus 001
was a solid construction, rather than a room or gate-
house that was filled later by post-abandonment
collapse and deposition. Table 1 summarizes the
materials collected from Locus 002. Fig. 2 illus-
trates diagnostic sherds from the gate tower fill,

Artifact Type Count (Ceramics) or Reading Comment
Weight (gr)
Bone 30g Sheep/Goat Fragmentary
Charcoal (C-14) 10g
Chipped Stone 295 g Not diagnostic Primarily debitage
Ceramics 221 (19 diagnostics) EB II/I1L, EB M

KQ 01 385/475
Ceramics from Locus 2
Gotehouse Fill.

KO -0} 285/475 L. 2 FS 2373 €8 311 Necked Jor

A

KO 01 385,475 L. 2 FS 2312 EB 11 Holemouth Jor

KB ‘01 385,473 L. 2 FS :?aaa EB 11 Holemouth Jor

K@ "0L 385,475 L. 2 TS 2313 EB 1)/D1 Necked Juglet (

KOG 0] 385/475 L. 2 FS 2311 EB 11 Holemouth Jar

| %

K@ ‘01 385/475 L. & FS 2265 £8 111 Holemouth Jor

KO *0f 385,475 L. @ FS 2368 EB 11} Ledge Hondle

1
K@ 01 385/47S L. 2 FS 2367 LB Jor Bose

/
\ -

KOG ‘01 385/475 L. 2 FS 228J EB Bose

| h

KQ ‘0) 385475 L. 2 FS 2364 £8 )/} Bowl

\ /

L | e |

KO *0) 385/475 L. 2 FS 226J EB 113 Shallow Platter

0 10 20 cn

2. Sherds recovered from the gate tower fill at al-Qarn.

- 110 -



S.H. Savage and M.L. Metzger: The Moab Archaeological Resource Survey

which, along with radiocarbon dates discussed be-
low, enable us to say with certainty that the gate
structure was built in the EB III period.

Locus 003: One by one meter probe. After having
excavated approximately 20cm of Locus 002, we
placed a 1 x 1m test probe in the southeast corner
of the north gate tower. The purpose of the probe
was to determine the depth of Locus 002, and the
nature of the deposit(s) underneath it. The upper
25cm of soil in the probe conforms to the Locus
002 matrix and rubble. Below this level, a light
brownish gray, sandy clay loam was encountered,
overlaying the natural slope of the hill. On the sur-
face of the natural hill a few flat-lying sherds were
noted. At this point, the probe was terminated. The
lower soil deposit was designated as Locus 004,
and the original surface of the hill was given locus
number 005. Sixty-one sherds were collected from
Locus 003; all were Early Bronze body sherds that
could not be assigned to a specific sub-period in
the EBA. In addition, 15 grams of bone fragments,
2 grams of charcoal, and 65 grams of lithic debi-
tage were collected.

Locus 004: Fill above Locus 005. The Locus 004
deposit was identified in the Locus 003 probe dis-
cussed above. The matrix of Locus 004 was light
brownish gray (Munsell 10YR 6/2 dry) sandy clay
loam, which was loose, somewhat gravelly, and
dry. There was a very low frequency of pebbles
and cobbles, and boulders were not present. The lo-
cus lies under Locus 002, over Locus 005, and

seals against Locus 001. As such, its top surface
represents the surface of the ground at the time the
north gate tower was built. Since the rubble fill
from Locus 002 and the boulder wall of Locus 001
are clearly above this locus, it is plain that the tow-
er was built on soil rather than bedrock, and that
there had already been some deposition on the
original ground surface when the tower was built
(see Fig. 3). Locus 004 varies in depth from about
20 to 40cm on the south side of the tower, but is
not present on the north side of the excavation unit,
having thinned out across the N-S extent of the
area excavated inside the north gate tower. Two ra-
diocarbon dates from Locus 004 are discussed be-
low; they indicate that the locus had begun to form
by as early as late EB I to early EB II. Five grams
of bone, five grams of charcoal, 450 grams of lithic
debris were collected from Locus 004. One hun-
dred five sherds were recovered; of these, three
were diagnostic of the EB II/III and EB III periods.
In addition, five grams of olive seeds were collect-
ed. Together with the seeds and charcoal fragments
collected from Locus 002, these will provide
bracket radiocarbon dates for the construction of
the north gate tower.

Locus 005: Original ground surface. Locus 005
was identified in the Locus 003 probe, and exposed
across the full extent of the area excavated inside
the north gate tower. It is a firm earthen surface
that slopes from southwest to northeast, conform-
ing to the slope of the hill upon which the tower
was built. The locus was not excavated., because
the excavation in the tower was already well below
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the bottom of the fill associated with the construc-
tion of the tower, and had collected artifacts and or-
ganic samples that can be used to date the tower’s
construction. It is overlain by Locus 002 (in the
north) and 004 (in the south).

Locus 006: Present surface of gateway. Once Lo-
cus 005 had been uncovered inside the north gate
tower, our attention shifted to the entryway be-
tween the towers. Locus 006 was assigned to the
present ground surface in the region between the
towers. Three undiagnostic EBA sherds were re-
covered from the present ground surface.

Locus 007: Fill in entryway. The entry fill is post-
abandonment colluvium and collapse from the tow-
ers. The entryway is approximately 3.35m long by
3m wide, but Locus 007 was initially set up as a
2m wide trench across the entryway. Subsequent
expansion of the entryway excavation to the west
included soil assigned to Locus 011, which is
equivalent to Locus 007. The soil matrix was pale
brown (Munsell 10YR 6/3 dry), silty loam that was
loose, dry, and contained considerable gravel and
rock rubble. Pebbles (2mm-6cm), cobbles (6-
25cm) and boulders (>25cm) were present in the
matrix, distributed at random throughout, at medi-
um to high density. We also encountered one mud-
brick fragment, approximately 12cm by 6¢cm, in the
matrix. The upper surface of the locus slopes to the
northeast, but the lower extent is relatively flat,
overlaying Loci 008, 009 and 012. Table 2 sum-
marizes the artifacts recovered from Locus 007.

Locus 008: Ashy fill above Locus 009. Immediately
below Locus 007 we encountered a thin lens of
brown (Munsell 10YR 5/3 dry) silt loam, which
was devoid of the large stones that characterized
Locus 007, with a low frequency of pebbles and a
medium frequency of small cobbles. The soil ma-

Table 2: Items collected from Unit 385/475, Locus 007.

trix was loose, dry, and slightly gravelly/rubbly in
texture. The matrix was somewhat ashy, and prob-
ably represents cooking activity associated with a
time period after the abandonment of the towers.
Five grams of bone fragments, a few EB III sherds,
and 15 grams of chipped stone were recovered
from Locus 008.

Locus 009: Entry pavement repair. Below Locus
008, we encountered a surface that consisted of a
high frequency of pebbles (2mm-6cm) and a medi-
um frequency of cobbles (6-25cm) bordered by
larger stones, in a matrix of pale brown (Munsell
10YR 6/3 dry) silty clay loam (Fig. 4A). The locus
is a repair/rebuild of the entryway pavement
(which was later identified as Locus 012). It has
been designated as Field Phase 1. Locus 009 over-
lies Locus 012, seals against the two towers (Loci
001 [North tower] and 010 [South tower]), and is
overlain by Locus 008 in the east side of the entry-
way and by Locus 011 in the western one-meter
extension of the excavation. The repair of the en-
tryway pavement was accomplished by placing a
perimeter of relatively flat stones across the east
side of the entryway, and along the faces of the
towers. These stones served to contain the pebble/
gravel fill that was used to level the surface of the
entryway after the Locus 012 flagstone pavement
had become uneven. Some of the stones used in
Locus 009 were originally part of Locus 012 (Fig.
4A, B). A few EB III sherds were found in associa-
tion with Locus 009, which thus dates this second
phase of the entryway to later in the same period as
its construction. Five grams of seeds (olive pits)
were found in the soil matrix of the surface, which
were submitted for radiocarbon dating to the Uni-
versity of Arizona AMS Radiocarbon Facility. The
date on these seeds, plus the seeds and charcoal re-
covered from Locus 007, provides a date range be-
tween the construction of Locus 009 and its aban-

Artifact Type Count (Ceramies) or Reading Comment
Weight (gr)
Bone 5g Sheep/Goat? Fragmentary
Charcoal (C-14) I5¢g
Chipped Stone 930 g Canaanean blade Primarily debitage
Ceramics 46 (2 diagnostics) EB It Bowl/juglet rim, vat body
sherd, roll rim jar sherd

Seeds 2g Olive pits
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donment. These dates are discussed below.

Locus 010: South Gate Tower. The south gate tow-
er was designated as Locus 010, after the decision
was made to extend the excavation of the entryway
to the northern face of the south gate tower. During
excavation of Locus 009, material between the
south edge of Unit 385/475 and the north face of
the south tower became unstable, because of the
short distance involved. Therefore, to keep the low-
er levels from being contaminated by fill from
higher strata, and to uncover the face of the south
tower and full extent of the Locus 009 entry floor,
the excavation was extended south to the north face
of the Locus 010 tower. The material excavated
from above Locus 009 was considered to be mixed
— the equivalent of balk trimming soil — and was
discarded. Locus 010 was not excavated. It is prob-
ably similar to Locus 001 (the north tower) in its
construction date and techniques.

Locus 011: One meter westward extension of entry-
way excavation. The western part of the gateway
was not uncovered in the initial two meter wide
trench. The excavation was extended by one meter
to the west to include the rest of the area between
the gate towers. The locus is the equivalent of Lo-
cus 007, and need not be described again. Five
grams of bone fragments, five grams of charcoal,
76 sherds (4 diagnostic), 315 grams of chipped
stone, and five grams of olive seeds were recovered
from the soil in Locus 011. We did not identify Lo-
cus 008 material below Locus 011, and Locus 009
was not well defined under Locus 011 either. Rath-
er, large, flat flagstones belonging to Locus 012
were encountered. It is likely that some of these
were re-used in the repair of the entryway that is
represented by Locus 009. At its western edge, Lo-
cus 011 was clearly west of the entry pavements,
which were not extended past the inside edge of the
gate towers. Of the ceramics recovered from Locus
011, one was EB I, two were EB III, and one was
from the Roman/Byzantine period. Since Locus
011 1s, in origin, post-abandonment fill overlaying
the gateway pavement, the presence of the Roman/
Byzantine body sherd (the only one found in Unit
385/475) indicates that the gateway had been cov-
ered by colluvium and post-abandonment collapse
by the Late Classical period. Clearly, the gateway
itself dates to the EB III period. Loci 007, 008 and
011 must be assigned to Field Phase 1 (post-
abandonment), Locus 009 to Field Phase 2 (second
phase of the gateway), and the towers and original
gateway to Field Phase 3. These were built upon

soil from Locus 004, which is assigned to Field
Phase 4.

Locus 012: Entryway pavement. Below the Locus
009 pavement repair/rebuild, and below the Locus
011 post-abandonment fill, we encountered the
original entryway pavement (Fig. 4B). Locus 012
consists of an irregular flagstone pavement that ex-
tends between the two towers, but ends at their in-
side (western) edge. No artifact concentrations or
activity areas were found on the surface. The pave-
ment was contiguous across the entire gateway, but
highly uneven. Presumably, the flagstones had be-
gun to settle during the EB IIT period after some
undefined length of use. At that point, the residents
of al-Qarn repaired the surface in the manner de-
scribed under Locus 009. There are clear threshold
stones along the eastern side of the pavement, and
a very large, flat boulder set into the ground out-
side the gateway. It is possible that this boulder
represented an extension of the entry pavement
outside the gate complex. Overall, it seems clear
that Locus 012 must date to shortly after construc-
tion of the two gate towers. It is part of Field Phase
3, which includes the towers and the pavement.

Locus 013: Probe against Locus 001 southeast
corner. Excavation in the gateway was terminated
at Locus 012. A final locus in Unit 385/475 was as-
signed to a one by one meter probe placed against
the outside of the north gate tower, at its southeast
corner. The purpose of the probe was to try to
reach bedrock, but a large quantity of post-
abandonment rubble and wall collapse was encoun-
tered within about 20cm of the surface. The locus
was terminated when it no longer became possible
to excavate without enlarging the probe to remove
the large boulders fallen from the gate tower. Con-
sequently, the base of the locus is highly uneven,
and marked by rubble and collapse. The soil matrix
was brown (Munsell 10YR 5/3 dry) silt loam, loose
and gravelly. It contained a high percentage of cob-
bles (6-25cm) and boulders (>25cm). Five grams
of bone, ten grams of chipped stone debris, and a
few undiagnostic EB body sherds were recovered
from the locus.

Unit 385/475 Summary: Based on the excavations
inside the north tower and across the gateway be-
tween the entry towers, it is clear that there are four
field phases represented. These include:

1. Post-abandonment fill, represented by Loci 007,
008 and 011 in the entryway. These loci are es-
sentially equivalent. While no ceramics later
than EB III were found in Locus 007, a single
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JB5/475

385/475

KQ» O1
Gate Plan

385,/475 N

Showing Locus 9
Field Phose 1,
Entryway Repair.

@ Locus 9 Paverment Stone

@ Locus 9 & Locus 12 Pgvement Stone

Showing Locus 12
Field Phase 2,
Entryway Pavement,

@ Locus 12 Paverment Stone

@ Locus 9 & Locus 12 Pavement Stone

4. Two phases of entry pave-
ment between the gate tow-
ers at al-Qarn.

Roman/Byzantine body sherd was found in Lo-
cus 011. Thus, it is clear that the gateway floors
had already been covered over by post-
abandonment colluvium and collapse by the Ro-
man/Byzantine period. This finding is consistent
with the assessment we made in 2000, based on
the surface collection. The Roman/Byzantine
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presence on the site is essentially “camping”, or
related to temporary use such as pastoralism,
which probably occurred with some frequency
from the time of the site’s abandonment. The
thin lens of ashy soil that comprises Locus 008
seems to be exemplary of this kind of behavior.
Clearly, the architecture of the gate complex
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dates to the EB III period, and was already in

ruin by the Roman/Byzantine period.

2. Entryway repair/rebuild, represented by Locus
009. This field phase represents a repair or re-
building of the entryway pavement, probably af-
ter it had become uneven due to a poor founda-
tion. Artifacts recovered from Locus 008,
immediately above Locus 009, indicate an EB III
date.

3. Construction of the gate and entryway, repre-
sented by Loci 001, 002, 010 and 012. It is clear
from the associated artifacts that the towers and
gateway were constructed in the EB III period,
and from stratigraphic relationships, prior to the
Locus 009 repair to the entry pavement. Since
the EB III period is over 400 years long, it is not
possible to discern the length of time between
Field Phases 2 and 3. However, enough seeds
were recovered from the various loci that radio-
carbon dates bracketing the construction of the
tower and two pavement phases are possible, and
initial results of radiocarbon dating are presented
below.

4. Pre-fortification deposition, represented by Lo-
cus 004, found to underlay the south end of the
north gate tower, which belongs to Field Phase 3.
Of the more than 500 sherds recovered from the

gate tower and entryway, 471 were unspecified

EBA, and 28 were judged to be EB III. Only one

sherd was later than the EB III period — the Ro-

man/Byzantine sherd found in the Locus 011 post-
abandonment fill in the gateway. Thus, it is clear
that the gate structure and entryway are to be dated
to the EB III period. Most of the diagnostic forms
were storage vessels, principally holemouth jars.

This is consistent with the findings of the surface

collection from the 2000 field season. Storage ap-

pears to have been an important function of the site
as a whole, and the fortification clearly implies
guarded storage.

The construction of the north gate tower is re-
markable because it is not founded on bedrock. It
rests on the soil of Loci 004 and 005. This gives the
impression that the fortification system was built
quickly, perhaps in response to a perceived emer-
gency or threat. The abundance of storage vessels
indicated by the surface collection and excavation
further suggest the accumulation of supplies in a
secure, fortified site.

Unit 263/460

One of the primary goals of the 2001 field sea-
son at al-Qarn was to collect ceramics, lithics, bone
and seeds in quantities sufficient to allow compari-
son with other collections from sites such as Tall

Madaba Lul— J5 (Harrison and Savage 1997; Har-
rison et al. 2000), and Tall al-‘Umayrl @oeesll &
(Harrison 1997; 2000). Furthermore, one of the
larger goals of the MARS project is to collect simi-
lar samples from other Early Bronze Age sites in
the Madaba Plain Site Cluster. Since extensive
samples of this kind are not to be expected in pub-
lic architectural spaces such as the gate tower and
entryway, we turned to the midden at al-Qarn for
these materials. Unit 263/460 is located on the
western slope of the site, outside the fortification
wall, but inside a lower series of terrace walls (see
Fig. 1, above). The location for the midden excava-
tion was chosen based on the results from the 2000
surface collection; the two-by-two meter test unit
was placed in the southeast corner of one of the
ten-by-ten meter surface collection units. The unit
was chosen because it had an abundance of ceram-
ic and lithic material in the surface collection (it
was in the highest range collected for both sherds
and lithics). Our expectations were fulfilled; we
collected more than 4,000 sherds (217 diagnostics),
2,615 grams of bone, 15 grams of charcoal, 6,410
grams of lithic material, and 42 grams of seeds
from the unit. In addition, we collected 21 soil
samples for floatation, which will enable us to re-
cover smaller seeds and plant pieces. Loci assigned
in Unit 263/460 include the following:

Locus 000: Present Surface. The ground surface at
the time the excavation began was designated as
Locus 000. Ceramics and lithics were collected
from it. Ceramics date to the EB III period, and in-
clude two diagnostic ledge handles and other rim
sherds. The unit is located in the animal enclosure
built about 80 years ago, and the site is used daily
by flocks of sheep and goats. It was also clear that
the slope (and parts of the top of the site) had been
farmed during the previous winter. Obvious plow
marks and the stubble left from a wheat crop were
present on the surface.

Locus 001: Plowzone. Thus, the top level of the ex-
cavation was plow disturbed, and, therefore, mixed
(Fig. 5). Plowing has been shown to drag artifacts
for some distance, but it is clear that the plowing
practiced on the slope at al-Qarn was shallow (Lo-
cus 001 was about 10-20cm deep), and was prob-
ably done with animal power, rather than a tractor
(which would leave deeper plow scars). The soil in
Locus 001 was a fine, silt/loam (loess), and brown
in color (Munsell 10YR 5/3 dry). It was very loose,
very dry, and full of gravel and small cobbles.
Moreover, the constant grazing activity on the hill-
side have given the soil a distinctively organic con-
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tent. The locus was formed by wind deposition,
downslope erosion, grazing, and subsequent plow-
ing. It bottoms out on a clear interface that is hard-
er and more compact than the Locus 001 material
(this would correspond to the “hard pan” that forms
below plow zones when they are repeatedly plowed
to the same depth). Of the 184 sherds recovered
from the plowzone, 8 were diagnostic of the EB III
period.

Locus 002: Colluvium-Post Abandonment Deposi-
tion. Similar in composition to the Locus 001 mate-
rial, Locus 002 was assigned when the bottom of
the plowzone was reached. However, it is clear that
the matrix of Locus 002 is of the same origin as
that in Locus 001 (except that it has not been
plowed). The soil in Locus 002 was a fine, brown
(Munsell 10YR 5/3 dry) silt/loam (loess). It was
full of gravel and small cobbles, but was considera-
bly more firm than Locus 001. Of the 406 sherds
recovered from Locus 002, 15 were temporally di-
agnostic. Periods represented include EB I, EB II/
I, EB III, and Roman/Byzantine. It was clear
from the nature of the deposition that this soil layer
was the result of downslope erosion and wind-
deposited loess, and that it represents post-
abandonment soil accumulation. Thus, the single
Roman/Byzantine sherd (the second of only two
found in the 2001 season) confirms that the site had
been abandoned by the Late Classical period, and
the midden was already being covered by colluvial
deposits. In addition to the ceramics, 75 grams of

bone fragments were recovered; 515 grams of lith-
ic debris were collected. The locus was terminated
at an arbitrary level, after approximately 20cm of
soil was excavated, in order to begin a new locus
and isolate material in the upper part of the soil de-
posit from that in the lower part of the layer.

Locus 003: Colluvium-Post Abandonment Deposi-
tion. Locus 003 is a continuation of Locus 002. It
is identical in color, texture, composition and ori-
gin. Eight diagnostic sherds were identified from
the 458 recovered. They are all from the EB II/IIT
and EB III periods. One hundred eighty-five grams
of bone, 650 grams of lithic debris and 7 grams of
seeds (mostly olive pits) were also collected. Locus
003 was terminated when the soil color changed to
a darker grayish brown color, which indicated the
beginning of the midden deposit in the unit.

Locus 004: Midden Level 1. Below Locus 003 we
encountered the top of the midden deposit from the
EBA occupation of the site. The matrix was dark
grayish brown (Munsell 10YR 4/2 dry) silt loam. It
was moderately firm and contained a low frequen-
cy of pebbles (2mm-6cm) and small cobbles (6-
25cm). Its origin is random deposition associated
with trash dumping activity on the site in the EBA.
The matrix contained some pockets of softer,
slightly more ashy soil, and some pockets almost
the texture of mudbrick fragments. It thus repre-
sents mixed origins and multiple depositional epi-
sodes, which is consistent with true midden depos-

-116 -



S.H. Savage and M.L. Metzger: The Moab Archaeological Resource Survey

its. Fifty-three of the 907 sherds recovered were di-
agnostic of the EB I, EB II/III and EB III periods.
Over 1,100 grams of bone fragments were collect-
ed, and identifiable parts come from sheep, goats,
and small birds (see below). There was more than
twice as much lithic debris in Locus 004 as in the
previous locus (1,315 grams), plus ten grams of
seeds (mostly olive pits).

Locus 005: Midden Level 2. Locus 005 represents a
level in the midden that is slightly darker in color
than Locus 004. The locus was uneven in thick-
ness, from 1-20cm, and sloped from the northeast
corner to the southwest. The soil texture is essen-
tially the same as Locus 004; inclusions such as
pebbles and small cobbles are similar as well. One
ca. 20cm chunk of mudbrick was noted. The locus
was terminated when a slightly more yellow soil
was noted. Seven hundred thirty-three sherds were
recovered; 41 were diagnostic of EB I, EB II, EB
I/ and EB III. Of particular note was the pres-
" ence of small amounts of a highly fired gray ware,
which appears similar to Metallic Ware. These
were exclusively body sherds, so no forms could be
identified, but their presence may be a significant
indicator of the EB II period, and suggests contacts
between al-Qarn and locations further to the north
and west. We also recovered 275 grams of bone, 5
grams of charcoal, 1,075 grams of lithic debris, and
10 grams of seeds from Locus 005.

Locus 006: Midden Level 3. Locus 006 was initiat-
ed when we noted a change in soil color and tex-
ture. Here, the soil matrix is dark brown (Munsell
10YR 4/3 dry), and was slightly moist, moderately
crumbly, silty clay loam. There was a low frequen-
cy of pebbles (2mm-6cm). Like the midden levels
above it, this locus was formed by random episodes
of dumping, and contains abundant ceramics (904
total, 49 diagnostic of the EB I, EB II, EB II/III and
EB III periods), 575 grams of bone (mostly sheep
and goats, but some small birds and fish bones
also), 1,235 grams of chipped stone debris and 10
grams of seeds (olive, grape, and charred wheat).
The locus was terminated when bedrock was
reached in the northeast corner of the unit, and the
soil color changed. ‘

Locus 007: Midden Level 4. The lowest level of the
midden was a very dark gray brown (Munsell
10YR 3/2 dry) silty clay loam, situated over a bed-
rock step. The soil matrix was slightly moist due to
its proximity to bedrock, loose, and very rubbly. It
contained a high frequency of small cobbles (6-
25cm), located primarily in pockets in the lime-

stone bedrock. Because bedrock had been reached
in the northeast part of the unit, the locus was ap-
proximately 2m by 1m, on the west side of the
unit, instead of the usual two by two meters. It var-
ied in thickness from about 8 to about 30cm, and
clearly overlaid bedrock and terra rosa soil (which
was deposited in cracks in the bedrock). A signifi-
cant discovery was a single body sherd of burned,
Red Burnished Ware on the bedrock near the west
side of the unit, as well as several red “trickle
painted” jar rims. We also recovered 440 grams of
bone from sheep/goat, birds, and fish, 10 grams of
charcoal, 615 grams of chipped stone debris and 5
grams of seeds (olive pits). The locus was termi-
nated when bedrock or terra rosa soil was found
across the floor of the unit.

Summary of Unit 263/460 :

The excavation in the midden at al-Qarn was a
tremendous success. We recovered more than
4,000 sherds, and abundant quantities of bone,
seeds, and lithic debris. These materials are exactly
what we had hoped to find when we planned to
open a unit in the midden, and will provide impor-
tant comparative material for the site. The ceramics
clearly indicate that the upper levels of the midden
in this area were formed during the EB III period,
and the lower levels during the EB I period. Signif-
icantly, there is no obvious gap in the occupation
of the site, based on the midden formation. This
suggests that the site was occupied from EB I
through EB III. EB II is difficult to distinguish
from EB II on the Madaba Plain, because several
of the temporal markers (such as true “Metallic
Ware”) that are indicative of EB II further north
are not generally found as far south as the Madaba
Plain. However, the quantities of seeds and char-
coal we recovered will allow us to date the site in-
dependently of the ceramic assemblage, and sug-
gest continuous occupation from EB I to III (see
below).

Radiocarbon Dates from al-Qarn

Thirteen samples were submitted for radiocar-
bon dating to the University of Arizona’s AMS Ra-
diocarbon Dating Facility. Twelve usable dates
were received; Table 3 lists each raw date and the
individual calibrated date range(s) for one and two-
sigma confidence intervals, using the OxCal Pro-
gram, version 2.18 (Bronk-Ramsey 1995). The
dates generally confirm the EB I to EB III occupa-
tion range for the site (Table 4, from Philip 2001:
table 5.1).

The individual dates from the gateway strata are
instructive by themselves, but can be a bit confus-
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Table 3: Radiocarbon dates from al-Qarn.

Uni¢ | Locus | Material | Sample# | Raw Date 1 Sigma Cal. 2 Sigma Cal.!
385/475 002 Olive Pits | 2001-001 | 4,054+-66 | 2840BC (0.08) 2810BC | 2880BC (1.00) 2460BC
2670BC (0.92) 2470BC
385/475 004 Olive Pits | 2001-003 | 4,061+77 | 2860BC (0.14) 2810BC | 2900BC (1.00) 2350BC
2680BC (0.86) 2470BC
385/475 004 Charcoal | 2001-004 | 4,346+-61 3080BC (0.04) 3070BC | 3330BC (0.05) 3230BC
3030BC (0.96) 2890BC | 3120BC (0.95) 2870BC
385/475 007 Charcoal | 2001-005 | 4,072+-40 | 2840BC (0.13) 2810BC | 2860BC (0.15) 2810BC
2670BC (0.69) 2560BC | 2750BC (0.04) 2720BC
2530BC (0.19) 2490BC | 2700BC (0.81) 2470BC
385/475 007 Olive Pits | 2001-006 | 4,001+-41 | 2570BC (1.00) 2460BC | 2630BC (1.00) 2400BC
385/475 009 Olive Pits | 2001-013 | 4,096+-78 | 2870BC (0.22) 2810BC | 2880BC (1.00) 2470BC
2760BC (0.71) 2560BC
2520BC (0.07) 2490BC
263/460 | 004 | OlivePits | 2001-007 | 4,600+-130 | 3520BC (0.66) 3260BC | 3650BC (1.00) 2900BC
3240BC (0.34) 3100BC
263/460 005 Olive Pits | 2001-008 | 4,079+-45 | 2860BC (0.19) 2810BC | 2870BC (0.17) 2800BC
2680BC (0.68) 2560BC | 2780BC (0.83) 2470BC
2520BC (0.13) 2450BC
263/450 005 Charcoal | 2001-009 | 4,010+-68 | 2830BC (0.02) 2820BC | 2900BC (1.00) 2300BC
2660BC (0.03) 2650BC
2630BC (0.93) 2450BC
2420BC (0.02) 2400BC
263/460 006 Olive Pits | 2001-010 | 4,143+-61 2870BC (1.00) 2600BC | 2890BC (0.99) 2570BC
2520BC (0.01) 2500BC
263/460 007 Olive Pits | 2001-011 | 4,328+-51 3020BC (1.00) 2880BC | 3100BC (1.00) 2870BC
263/460 007 Charcoal | 2001-012 | 3,970+-51 2580BC (0.96) 2400BC | 2620BC (1 .00) 2300BC
2370BC (0.04) 2350BC
" Individual dates calibrated with the OxCal Program. The Bayesian post-probability estimate for each individual
date’s possible range is given in parentheses.

Table 4: Radiocarbon chronology of the Early Bronze I-

III periods.
Period Absolute Dates BC
Early EB I 3600/3400 to 3300
Late EB1 3400/3300 to 3100/3000
EBII 3100/3000 to 2850/2750
EB III 2850/2750 to 2400/2300
Dates from Philip 2001:Table 5.1.

ing, because of the clear overlapping between
them. Combining the dates with their stratigraphic
and phase information yields a better sense of the
likely chronological relationships between the four
observed field phases. The OxCal Program allows
sequences of phases and dates to be created, then
calibrates the dates, and performs a Gibbs Sam-
pling algorithm on the dates, as they are con-
strained by the sequence and phases. The program
calculates the agreement between Bayesian post-
and prior probabilities for individual dates and the
overall sequence (Bronk-Ramsey 1995). The over-
all agreement for the six dates related to the gate-
way, A, was 93.8 %. The threshold value for deter-

mining good agreement for the sequence is approx-
imately 60% (Bronk-Ramsey 1995), so there is
good agreement between the dates (Fig. 6).

These results indicate that the gate complex was
built on Field Phase 4 deposits that probably date
from the late EB I through the EB II periods (Fig. 6:
Sample 2001-004 and Sample 2001-003, respective-
ly). Sample 2001-004, with a date in the late EB I to
early EB II, has an agreement index greater than
100%, indicating that the date fits well with the
stratigraphic sequence. Sample 2001-003, is later,
dating within the EB II, and probably falling be-
tween 2900 and 2800 BC; this sample’s agreement
index is 82.9%, less than the earlier sample from
Locus 004, but still well above the agreement
threshold of 60%. The dates from Locus 004 in Unit
385/475 are significant for three reasons: 1) they in-
dicate that al-Qarn was probably occupied through-
out the EB II period, as well as in the EB I and EB
III, which had been indicated by the ceramic evi-
dence; 2) they show that the early occupation of the
site was more extensive then previously appreciat-
ed, being found now on the east side of the site as
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Atmospheric data from Stuiver et al. 1998. OxCal v. 2.18.
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6. Khirbat Qarn al-Kabsh gateway radiocarbon phase dates, based on constrained sequence and field phases.

well as at the base of the midden on the west side; 3)
they indicate that EB I and EB II deposits are to be
found under EB III strata, which holds out great
prospects for discovering an entire stratified EB
I-III sequence in the area of the site where extensive
EB III walls are present at the surface (Fig. 3).

The Field Phase 3 deposit, discussed above with
Unit 385/475, is dated on olive pits recovered from
the fill of the north gate tower. Taking the strati-
graphic and phase information into account, the
most likely date for the construction of the gate
complex is early EB III (Fig. 6: Sample 2001-001),
which confirms the estimation made in the field,
based on ceramics and stratigraphy. Sample 2001-
001 has an agreement index of 83.8%, well above
the 60% agreement threshold. Within this period,
construction of the gate tower (and very shortly
thereafter, the first entry pavement) most likely oc-
curred around 2650 BC, or slightly earlier.

It does not appear that much time elapsed before
the repair of the pavement was made, which is as-
signed to Field Phase 2 at the gate complex. A date
on olive pits found on the Locus 009 repaired sur-
face, combined with phase and stratigraphic infor-
mation (Fig. 6: Sample 2001-013), suggests the re-
pairs occurred sometime around 2600 BC. This
sample’s agreement index was 110.9%, which
achieved the highest agreement of any of the sam-
ples from the gate complex. These results are quite

satisfying, since the date on the final gateway sur-
face is probably the most critical of the sequence.

Two samples, one on charcoal (Sample 2001-
005) and one on olive pits (Sample 2001-006) were
recovered from the Locus 007 material, which rep-
resents post-abandonment colluvium that covered
the gateway pavements in Field Phase 1. Both dates
have agreement indices greater then 100%, and to-
gether, they suggest that the gate complex was
abandoned by about 2500 BC (Fig. 6: Samples
2001-005 and 2001-006).

Taking all the dates from the gate complex into
consideration with their stratigraphic and field
phasing, it seems that the gate complex was prob-
ably in use for about 150 years, from its construc-
tion around 2650 BC to its abandonment around
2500 BC. These dates place the gate complex (and
probably the rest of the fortifications, firmly in the
middle of the EB III period (see Table 4). At this .
point in our research, we do not know firmly if the
site continued to be occupied after the gate com-
plex was abandoned, but some dates from the mid-
den (Unit 263/460) suggest that it was.

Six dates were run from materials recovered in
the midden excavation, Unit 263/460 (Table 3).
The dates range from EB I through EB III, but are
mixed stratigraphically. The mixing is typical of
middens, which are a mixture of individual deposi-
tion episodes, as well as ongoing downslope ero-
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sion and other disturbances during the formation of
the midden. Thus, while it would be desirable to
find only early dates in the lower levels of the mid-
den, and later ones in the upper levels, it is not unu-
sual to see mixing.

The dates clearly show that the midden began to
form at al-Qarn by the EB I period (perhaps as ear-
ly as 3650 BC, based on the two-sigma calibrated
date from Locus 004, Sample 2001-007), and con-
tinued to develop until as late as 2300 BC (based
on the two-sigma date from Locus 007, Sample
2001-012). These dates indicate that al-Qarn was
occupied probably from early EB I through late EB
III (Table 4).

However, Samples 2001-007 and 2001-012 are
clearly out of stratigraphic position. Sample 2001-
007, the oldest sample date returned, is in the upper
strata of the midden (Locus 004), while Sample
2001-012, the youngest recovered, is in the lowest
level of the midden (Locus 007). These samples are
clearly the result of mixing in the midden, perhaps
due to episodic deposition, downslope erosion, and
rodent disturbances. As such, they do not contrib-
ute to the overall dating of the midden layers,
though they do clearly indicate that the site was in
use during these earlier and later years.

The overall dating of the midden (Fig. 7) can be
accomplished once again using the OxCal Pro-
gram, including the sequences of dates as assigned
to their various loci. For this calculation, a question

mark after Samples 2001-007 and 2001-012 tells
the program to not use these dates in calculating
the sequence, but will give the probability that the
date occupies this position in the sequence. The
results show that these dates have virtually no
chance of being in sequence. Beyond clearly ex-
cluding these samples, OxCal shows that the over-
all agreement for the rest of the midden samples is
97.6%. We can say with considerable confidence
that Locus 007 dates to late EB I through early EB
IT (which makes it contemporary with Field A at
Tall Madaba). Locus 006 dates to the EB II peri-
od, and Locus 5 to the EB III period. Comparing
Figs. 6 and 7, we can see that the construction
and repair of the gateway complex overlaps the
deposits in Locus 006 and Locus 005 in the mid-
den, and that midden Locus 005 may have contin-
ued to be in use beyond the abandonment of the
gateway. Although Sample 2001-012 is clearly
out of place in the midden developmental se-
quence, it may help corroborate the use of the site
beyond the abandonment of the gateway.

Faunal Remains from al-Qarn

The 2001 faunal collection from al-Qarn con-
sists of 692 bones, teeth, and fragments. Within
this assemblage are 122 identifiable bones, teeth,
and fragments and 570 fragments that are too
small to be identified as to species and bone ele-
ment. The faunal material was sorted initially to
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7. Khirbat Qarn al-Kabsh midden radiocarbon dates, based on constrained stratigraphic sequence.
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divide identifiable from non-identifiable fragments.
Within the identifiable sample, bones of the left
and right side were separated. Age-at-death was de-
termined for the bones using Silver (1969). Sheep
bones were distinguished from goat bones using
criteria established by Boessneck, Muller and Tei-
chert (1964) and Boessneck (1969). The collection
totals, listed by field specimen (FS), are presented
in Table 5. Most of the faunal specimens (638)
were recovered from Unit 263/460.

Species Present

Eighty-one bones are clearly identifiable as to
species and element. Of this total, 66 of the bones
represent sheep (Ovis aries) or goats (Capra hir-
cus). Within the sheep/goat collection, 13 bones are
from sheep, and two are from goats. The MNI,
based on the sample of distal humerii, is 5, al-
though more individuals may have been used at the
site. Several specimens within the sheep/goat col-
lection demonstrated features relevant for both
sheep and goats, and so could not be confidently
classified as one or the other. Seven bones and
teeth represent cattle (Bos taurus). Five bones rep-
resent small mammals, the precise identification of
which is in progress. Final identification is also in
progress for the two bird bones, and the lizard man-
dible.

The ancient human community whose activities
these bones represent husbanded a mixed flock of
sheep and goats, supplemented by cattle. Members
of the community may have also occasionally hunt-
ed gazelle. While none of the clearly identifiable
bones represent gazelle, the animals were not un-
common in the area (Atallah 1977/8) and most
smashed gazelle bone fragments are nearly indistin-
guishable from those of sheep and goats. There-
fore, the possibility that some of the bone frag-
ments, such as broken vertebrae and ribs, may
represent gazelle is suggested. The precipitation
limitations of the al-Qarn area may explain the ab-
sence of pig bones in the collection.

Carcass Distribution

The carcass distribution pattern (see Table 6) at
al-Qarn illustrates a pattern of primary butchering.
The presence of bones with low meat utility is
characteristic of communities which generally are
consuming meat from animals culled from within
the community’s flock. The distribution pattern
also reflects preservation factors. The faunal ele-
ments that tend to occur in greatest numbers in ar-
chaeological sites are early-to-fuse specimens as
well as elements that are durable. The early fusing
specimens include phalanges, proximal metapodi-

als, distal humerii, and proximal radii. Durable ele-
ments include teeth and ankle bones, such as
astragali. Phalanges did not present cut marks,
which can be an indicator of skinning activities.
The asterisk marking vertebrae and rib fragment
categories in Table 4 indicates that some of these
fragments may belong to gazelle.

Slaughter Schedule

The slaughter schedule can be assessed from
data presented in Table 7, which lists mature and
immature ovi-caprid bones. The bones listed be-
long to midden loci 003-007. The bone fusion

Table 5: Faunal assemblage totals.

FS Unit Locus | Number

235 385/475 002 S

239 385/475 002 11

244 385/475 003 12

249 385/475 002 12

255 385/475 004 13

268 385/475 007 1

279 263/460 001 8

284 385/475 008 3

287 263/460 002 11

291 263/460 002 26

297 263/460 003 49

305 263/460 003 25

320 263/460 004 86

324 263/460 005 94

333 263/460 006 71

338 263/460 006 71

342 263/460 007 127

356 385/475 011 3
Table 6: Small ungulate bones, teeth,

and bone fragments.

Element Number

Skull 1

Jaw & Teeth 11

Vertebrae* 16

Rib* 30

Scapula 3

Humerus 9

Radius 4

Ulna 3

Metapodial 6

Innominate 3

Femur 1

Tibia 3

Ankle 4

Phalanges 16
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Table 7: Fused and unfused small ungulate bones.

Fusion age | Element 0607 | 007 | 006 | 006 | 005 | 005 | 004 | 004 | 003
U F U F U F U F U
6-8 mo. Scapula 1
6-10 Inmominate 2 1
10 Distal Humerus 2 2 2 1
13-16 Phalange 1 1 I 2 1 1
13-16 Phalange 2 3 1
13-16 Distal Tibia 1
20-28 Distal Metatapodial | 1
30 Proximal Ulna 1 1
30-36 Calcaneus 2
30-36 Proximal Femur 1
36 Distal Radius 1
36-42 Proximal Humerus 1 1
2 4 9 6 4 i 2 2 1
timetable is based on Silver (1969). Each column the present day.
represents the midden locus (003, 004, 005, 006, or
007) and whether the bone was mature (fused=F) Conclusions

or immature (unfused=U). While most of the bones
are from Locus 006, the general pattern for midden
loci 003-007 is that animals were usually slaugh-
tered within the first two years. A small number of
bones represent animals over two years. Mature
bones that fuse after age three are not present. The
sample of teeth in the collection is quite small and
does not permit design of a slaughter schedule
based on tooth wear. However, there is one M3 in
the collection which can be aged at 3+ years. In
general, the slaughter pattern suggests a cull
skewed toward young animals. This pattern very
likely reflects a goal to obtain meat and milk
(Payne 1973). Certainly, the absence of fused spec-
imens over three years points away from a strategy
of keeping older animals for wool.

Botanical Remains from al-Qarn

Most of the seeds recovered from screening are
olive pits, with a few grape seeds and some charred
wheat. Flotation of the soil samples taken from
each locus will probably provide additional data on
plant species. These initial observations are consis-
tent with the location of al-Qarn and appear to be
precursors of the current agricultural economy of
the region. In the present, wheat is grown on the
flatter areas where there is sufficient soil forma-
tion; olive trees and grapevines are currently grown
in areas where bedrock steps dominate the land-
scape. Often, such steps have natural pockets be-
tween fractures in the bedrock, which are frequent-
ly filled with soil, and have been planted with olive
trees or grapes. Thus, EBA al-Qarn appears to have
established a pattern that continues to resonate to

Although brief, and staffed by a small crew, the
2001 field season of the Moab Archaeological Re-
source Survey was completely successful. At al-
Qarn we were able to conclusively demonstrate
that the gate complex on the northeast side of the
site was built in the EB III period on soil deposi-
tion dating from the late EB I and EB II periods.
The gateway has two architectural phases, repre-
sented first by the gate towers and a flagstone en-
tryway, and second by a repair/rebuild of the entry
pavement using small cobbles framed with larger
stones. The upper surface was sealed by more than
50cm of post-depositional fill, which contained EB
II material and a single Roman/Byzantine sherd.
Thus, it was clear that the site had been abandoned,
and was being filled with wind deposited soil and
collapse by the Late Classical period (and probably
since the end of the EB III period). We were able
to recover a number of seeds and charcoal samples
from the various loci associated with the gate tow-
er and entryway, which have been used in conjunc-
tion with the ceramic and stratigraphic evidence to
provide a fine-grained chronology for the fortifica-
tion system.

The excavations in the midden uncovered sig-
nificant amounts of ceramics, lithic debris, bone,
and seeds; radiocarbon dates from the midden,
while somewhat mixed due to the nature of midden
formation processes, nevertheless indicate that al-
Qarn was occupied from early EB I through late
EB 1N, perhaps after the gateway complex had
been abandoned.

Faunal remains, mostly from the midden exca-
vation, show that residents of al-Qarn relied mostly
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on sheep and goats, with some evidence of cattle
and possibly gazelle. The carcass distribution sug-
gests that the animals were culled from the commu-
nity’s flock, mostly within the first two years. A
few small bird bones were also recovered. These
faunal remains will be comparable to materials col-
lected from other EBA sites on the Madaba Plain,
to help establish the nature of production and ex-
change among the EBA sites in the Madaba Plain
Site Cluster. As this evidence accumulates through
additional survey and testing of other parts of the
project area, we will, in the future, be able to deter-
mine how various sites in the cluster are related to
each other and to the local economy in the Early
Bronze Age.

The Early Bronze Age represents the first in a
series of cycles of settlement development and de-
cline, and established patterns of social organiza-
tion, land use, construction and environmental utili-
zation that resonate even to the present day. As
Philip (2001: 202) has stressed, “From the later
fourth millennium BC onwards, the inhabitants of
Jordan would have moved within a landscape much
of which originated in the Early Bronze Age”.
Thus, continued exploration of EBA settlement,
subsistence, and social relations should be one of
our primary concerns. The site of Khirbat Qarn al-
Kabsh presents an excellent opportunity to explore
these factors as they were articulated at a small, ag-
ricultural village, which formed part of a larger
group of communities on the southwestern part of
the Madaba Plain.
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THE KARAK RESOURCES PROJECT 1999:
EXCAVATIONS AT KHIRBAT AL-MUDAYBI*

Stephen J. Andrews, David R. Berge, John I. Lawlor and Gerald L. Mattingly

Introduction

A third field season of the Karak Resources Pro-
ject (KRP), the second season of excavation at
Khirbat al-Mudaybi‘ (z=—2! &) (Fig. 1), was
held from June 25 to July 27, 1999. A total of 43
staff members, representing 24 institutions, partici-
pated in the project. The project’s purpose is to
document ways in which occupants of the Karak
plateau have utilized natural resources, including

site locations and local and long-distance trade. In
addition to the continued work of KRP’s regional
archaeological survey team, a geological survey
team and a National Geographic Society-funded
ethnographic team, three fields of excavation were
operated at Khirbat al-Mudaybi‘ — KRP’s case
study in resource utilization. Various aspects of the
project’s research are featured on the “Virtual Ka-
rak Resources Project” website, www.vkrp.org.
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©® Mahayy 1. Map of the al-Karak plateau, with

Khirbat al-Mudaybi‘ in the south-
eastern region.
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Work in Fields A (north side) and B (east side)
continued from 1997; a new, two-square field,
Field C, was opened in the site’s southeastern
quadrant (Fig. 2). The following report considers
the history of use/construction (i.e., phases) in each
of the three fields.

Field A: The North Side (John I. Lawlor)

Five field phases were reported for Field A in
1997, ranging from Byzantine (AD 325-640) to
Modern (1918-present) (Mattingly et al. 1999). Ex-
panded field phasing for Field A is based on the re-
sults of the 1999 season. Some revisions of the
Byzantine and Islamic loci/ phase association also
seem appropriate, based on continued excavation
and observation. The expanded and revised field
phasing is reported here in the sequence in which
the phases were historically developed.

Field Phase IX (Iron II: ca. 925-586 BC) (Fig. 3)
Evidence supporting four Iron Age II phases in
Field A was clear. Sterile soil (Earth Layer 13), di-
rectly beneath Field Phase IX 14 Surface 9, was en-
countered in a 1 x 1.5m probe in the southwest
quadrant of Square I4. The very hard, dry earth in

this probe was “strong brown” (7.5YR 5/6; dry:

“pink” 7.5YR 7/4) in color and contained no pot-
tery; KRP’s soil scientist identified this as the “B
horizon™ soil. Protruding through this earth layer

was large boulder-size basalt rock, believed to be
bedrock (Fig. 4). The excavation of Square I3’s
north balk provided access to the south face of
Wall 22 — the site’s exterior wall. This east-west
(76°) oriented wall extended 0.3-0.5m into Square
I3’s domain, based on the official site grid, and be-
came the square’s north balk (Figs. 2, 3). Although
the founding level of the wall was not reached, the
upper 3-4 courses of the wall’s south face were ex-
posed. Constructed mostly of basalt, its individual
components were chiefly medium-to-large boul-
ders. Wall 22’s south face extended along the en-
tire Sm of the square’s north balk (Fig. 3). This
wall is visually traceable from Square I3 both west
and east to points where it bonds with corner tow-
ers; from these northwest and northeast towers,
walls extend southward, continuing the west and
east perimeter walls of the site (Fig. 2).
Approximately 2.5m south of Wall 22, Wall 23,
another east-west (76°) oriented wall was founded
parallel with Wall 22. Wall 23 extended eastward
out of the west balk for 3.6m. This boulder-and-
chink wall was 2-3 rows wide (0.85-1m) and was
excavated to a depth of 0.72-1.27m (4-5 courses).
East of Wall 23’s east end, and aligned with it, was
a wall stub protruding 0.5m westward out of the
square’s east balk. Identified as Wall 33, it was
0.9m wide (2 rows) and was excavated to a depth
of 0.48-0.59m (4 courses). The west end of Wall
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2. Survey grid of Mudaybi‘ that illustrates
Field A on the north side of the site

(Squares I3, 14, and 15), Field B on the east
(Squares N8, N9, and N10), and Field C on

the south (Squares H13 and I13).
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4. Photo of Square I4 probe into sterile soil, with basalt boul-
ders protruding from bedrock; view to the south.

33 stopped 0.9m short of the east end of Wall 23,
thus creating a doorway in this wall line. At 0.4m
inside I3’s west balk, Wall 23 bonded with north-
south (350°) Wall 29 which extended 2.5m north
— as far as the south face of Wall 22. The precise
nature of the relationship of Wall 29 to Wall 22
(i.e., bonding versus abutting) was unclear. Thus, it
could not finally be determined if the construction
of Walls 23, 33, and 29 was contemporary with the
construction of the site’s perimeter wall. The plan
and alignment of Walls 22, 23, 29 and 33, howev-
er, indicated that these architectural features creat-
ed a room with a 0.9m wide entrance on the room’s
south side (Fig. 3). Wall 29 demarcated the west-
ern end of the room, the exposed dimensions of
which were 4.5m (east-west) x 2.5+m (north-
south) (Fig. 5). Further excavation in the northern
half of Square I3 is required to answer the critical
question of Wall 29’s precise relationship to Wall
22. Excavation in Square J3 will, perhaps, further
clarify the plan, nature and purpose of this Tron II
room (Fig. 2).

To the south in Square 14, Surface 9 (=I3:30)
was situated directly above sterile soil (B horizon,
as in I4:13) (Fig. 6). Surface 9 (=I3:30), exposed
over an area 3.55m (east-west) X 4.80m (north-
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6. Photo of Field Phase IX Surface I4:9 (in foreground); view
to the north.

south), was a hard, compact beaten earth surface
which appeared to extend north into Square I3
where it was interrupted by later Iron I activity.
Pottery associated with Surface 9 was Iron II. Field
Phase V Wall 2A in Square 14 was founded direct-
ly on top of Surface 9 (Fig. 7).

Field Phase VIII (Iron II: ca. 925-586 BC) (Shaded
Pits in Fig. 8)

Field Phase VIII was characterized by a series
of pits, which are shaded in Fig. 8. Pits 14, 16, and
18, located in the northern half of Square 14, were
dug from Surface 14:9; they were dug through Sur-
face 9, through sterile soil (I4:13) and around bed-
rock (Fig. 9). The purpose of these pits was unde-
termined. The earth layers in the pits (Earth Layer
15 in Pit 14, Earth Layer 17 in Pit 16, and Earth
Layer 19 in Pit 18) were distinct from the sterile

5. Photo of Iron Il room in Square I3
(on the right = north); view to the
west.

soil of Field Phase IX and contained only Iron II
pottery; Earth Layer 19 yielded no pottery.

Field Phase VII (Iron II: ca. 925-586 BC) (Fig. 8)

Field Phase VII was, in part, represented by the
blocking of the doorway in the south wall of the
Field Phase VIII room-Blockage Wall 32 (Fig. 10).
The dimensions, orientation (76°) and alignment of
this blockage clearly indicated that while the intent
was to close the doorway of the Field Phase VIII
room, the preservation of the wall line was also in-
tentional. A series of ephemeral bin walls (I13:24,
35, 37), located in the southeast quadrant of Square
I3, was constructed subsequent to the blocking of
the Field Phase IX wall (Fig. 8). The purpose of
these bin walls was undetermined. Evidence of
Field Phase VII appeared to be limited to Square
I3. Earth Layer I3:34, a 0.20-0.44m deep layer of
light, yellowish brown (10YR 6/4) earth, seems to
have been the “transitional” earth layer between
Field Phase VII and Field Phase VI above. Its ma-
trix included characteristic features of Field Phase
VI, while its deposition covered the series of bin
walls. ’

Field Phase VI (Iron II: ca. 925-586 BC) (Fig. 11)
Extensive evidence of furnacing activity distin-
guished Field Phase VI. Slag from the furnacing
operation was spread over the entire southern half
of the Square I3, south of Walls 23, 33 and Block-
age 32. Ash Layer I3:25, which was 0.16-0.23m
deep and covered an area 2 x 2m in the southeast
corner of the square, appears to represent the loca-
tion of this furnacing activity on the site’s north
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7. Photo of Field Phase V Wall 4:2A, which sits directly on :

top of Field Phase VIII Surface 14:9; view to the south. Bin Walls
24, 35

side. Earth Layers 13:27 and 28, located in the

southwest quadrant of Square I3, were fill layers n 4 -

associated with this furnacing activity and con-

tained large amounts of slag. Traces of this furnac- I4

ing activity, including slag, extended 2.5m south n
into Square I4, where it was situated above Field
Phase IX, VII, and VI Surface 14:9 (=I3:30).
Field C also yielded some slag, although not in a
quantity equal to that of Field A. |
Initial tests of the slag from Squares I3 and 14 in
Field A, as well as Field C slag, indicate that the |
slag was, most likely, the by-product of the burning ===
of limestone, probably for plaster production. Some I
obvious questions emerge from this information.
For what purposes was plaster manufactured at |

Mudaybi‘? What was the source of this limestone? P N
While much of the gate architecture in Field B was .

constructed of fossiliferous limestone, it appears to Field Phase V Wall 14:2
have been brought to the site from several kilome- — e~

ters to the northwest in al-Fajj (). A “bench” lo- - - -
cated immediately east of the main gate was plas-
tered; might this represent at least one use of such IS
plaster at the site? Can it be shown that the plaster ~ -1 -
used on the bench was manufactured at the site?
No other evidence of the use of plaster at Khirbat
al-Mudaybi‘ has yet been encountered. Does the
presence of this furnacing activity on the north side
of Mudaybi‘ relate to the characteristic daily north-
west-to-southeast wind pattern of the area?

This Jatest Iron II phase also appears to have
been represented in Square I5, the southernmost
square in Field A. Surface 21, located in the north-
east corner of Square IS was isolated, but not exca-
vated. The exposed area of this isolated segment of
Surface 21 was 0.90m (east-west) x 1m (north-
south) and was situated about 0.70m south of the .
south face of 14’s Wall 2. Earth Layer 22, situated
north of Surface 21, sealed against the south face of
I4’s Wall 2; a 0.40m deep probe (0.90 x 0.80m) 8. Plan of Field A’s Field Phases VIII and VII.
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9. Photo of Pits 14, 16, and 18 in
Square 14 (below = west of the
sandbagged balk); view to the
east.

10. Photo of Square I3’s blocked doorway (32) in Walls 23
and 33 (left = west of scale stick); view to the north.

yielded only Iron II ceramics. I5:21°s level was
985.63, while Field Phase IX 14:9’s level in the
square’s southeast corner was 985.47. No definitive
stratigraphic connections between this surface and
earth layer in Square I5 and Field Phases VII or VI
remains, north of I4’s Wall 2, were established.
Given the limited area of access and exposure in
Square I5, excavation in Square J5 may be neces-
sary in order to integrate Earth Layer I5:22 and
Surface I5:21 with the Iron II phasing sequence
north of Wall 14:2.

Field Phase V (Byzantine: ca. AD 325-640) (Shad-
ed Wall in Fig. 12)

Subsequent to the abandonment of the Field
Phases IX, VIII, and VI Iron II surface, Wall I4:2A
(shaded in Fig. 12) was founded directly above
Surface 14:9. That there was no accumulation of

windblown soil between Surface 14:9 and Wall
I4:2A suggests that either the wall was founded
soon after the Iron II surface was abandoned or the
area was scraped down to the surface in prepara-
tion for founding the wall; probably the latter.
While the westernmost exposed 2m of Wall 14:2A
sat directly on Surface 14:9, a 1.5m foundation
trench (I4:20) was dug in order to found the east-
ernmost exposed 1.5m of Wall 14:2A. Probes on
both the north (Square 14) and south (Square I5)
sides of Wall 14:2A’s east end indicated that the
wall’s builders had apparently cut through the sur-
face in order to lay founding courses for that 1.5m
of the wall. This might have been done in order to
level up a sharp decline to the east of the site’s nat-
ural contour at that point. Further excavation in
14’s southeastern quadrant and I5’s northeastern
quadrant is necessary in order to clarify the exact
reason for this phenomenon.

Two phases for the east-west (77°) oriented Wall
I4:2 were clarified; the first appeared to be asso-
ciated with the wall’s initial construction. This ini-
tial phase was preserved in the wall’s lowest three
courses, and stood 1.10m. The uppermost course of
Wall 2A was exposed for Sm; because subsidiary
balks were maintained on both the square’s west
and east sides, the lower two courses of Wall 2A
were exposed to a length of 3.30m (Fig. 13).

Field Phase IV (Early Islamic: ca. 640-1100) (Fig.
12)

Square I5’s north/south Wall 3 was previously
associated with 1997’s Middle Islamic phase (Field
Phase III; Mattingly et al. 1999). Further examina-
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tion during the 1999 season, however, suggested
that the two-row Wall 3 in I5, which abutted the
south face of 14’s Wall 2, was constructed earlier
than initially suggested. That its founding preceded
that of Field Phase III Wall I5:4 was evidenced by
its apparent western face, the line of which was
clearly identifiable in plan. Although Field Phase
IIT Wall I5:4 was subsequently laid up against the
western face of I5’s Wall 3, the facing line of the
latter’s uppermost course was evident.

Square I5°s “Pedestal 11,” which was construct-
ed against the east face of Wall 3, proved to be
more substantial than first thought (Mattingly et al.
1999). What was initially described as a 0.8m
(north-south) x 0.7m (east-west) “pedestal”, built
against the east face of Wall 3, actually was a
4.60m (north-south) bench along the east face of
Wall 3, between the south face of I14’s Wall 2 and
the north face of I5’s Wall 5 (Fig. 14). Founded on
Surface 23, the bench was constructed of alternat-
ing large limestone and basalt boulders; three lime-
stone components were hewn ashlars, while the ba-
salt components were unhewn. The limestone
ashlars retained chevron-like tooling marks on their
east faces. Their use in this architectural context
was, most likely, secondary. At the south end, the

14. Photo of Square I5 Bench 11; view to the west.

bench featured a basalt storage bin created by two
rectangular basalt members set on edge which sup-
ported the larger basalt boulder “top” (Fig. 14).
The precise function of the bench was undeter-
mined. While its construction was clearly subse-
quent to that of Wall 3, it could not be determined
how much later. Earth Layer 15:14, a 0.33-0.38m
thick layer of wind-blown loess sealed against the
bench’s east face.

Field Phase Il (Middle Islamic: ca. 1100-1516)
(Fig. 15)

Wall 15:4, described in the 1997 report (Mat-
tingly et al. 1999), was laid up against the west
face of Field Phase IV’s Wall I5:3. At the time of
the construction of Wall 15:4 a realignment of Wall
I4:2 also occurred, hence, a later phase was evident
in Wall I14:2. At the point where Wall 15:3 abutted
the south face of Wall 14:2, a corner was created
and a doorway was opened in Wall I4:2, west of
the newly created corner (Fig. 16).

At the north end of Field A, Rock Tumble
I3:21, excavated to a depth of over a meter, sealed
against the south face of Wall 13:22 and dated to
the Middle Islamic period. Numerous medium-to-
large basalt boulders were part of the rock tumble’s
matrix, suggesting that the rock tumble represented
wall collapse. Ceramic material taken from the
tumble dated the locus to the Middle Islamic era
(1100-1516). The wall collapse, which appeared to
have been caused by seismic activity and which
collapsed the wall in a southward direction, signals
the conclusion of Field Phase III.

Field Phase Il (Late Islamic: 1516-1918)
No new evidence relating to Field Phase II was
encountered during the 1999 season.

Field Phase I (Modern: 1918-Present)
No new evidence relating to Field Phase I was
encountered during the 1999 season.

Field B: The Eastern Gate (David R. Berge)

The 1997 season of excavation in Field B
placed three 6 x 6m squares (N9, O9, P9) (Fig. 2)
in a west-east line traversing the southern half of
the gate entrance. The 1997 excavation revealed, in
addition to the large gate tower visible on the sur-
face, the remnants of two walls that appeared to
comprise the inner pier walls of a four-chambered
gate. Excavation in 1999 sought to define further
both the history and overall plan of the gate area.
To this end, the westernmost square of the 1997
season (N9) and two new squares, one to its north
(N8) and south (N10), were excavated in the 1999
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16. Photo of “cornering” or I4:2 with I5:3, threshold of
doorway visible in the photo’s lower half, just left of cen-
ter; view to the east.

season. Four field phases were reported for Field B
3 + T following the 1997 season extending from the Iron

I period to the present (Mattingly et al. 1999: 133-
I4 138). New excavation uncovered an additional
- =+ + phase. Further analysis has also suggested a re-
vised phasing scheme that comprises six field
phases. These phases will be discussed in the order
in which they occurred historically.

Field Phase VI (Iron II: ca. 925-586 BC)

Earth layers that were cut during the construc-
tion of the Field Phase V gate complex demon-
strate the occupation of the site before the gate
construction. The extent of these layers was limited
Wall 2 to a 4m? area in the northwest corner of Square
N10. No associated features were discovered. The
limited pottery from these layers was identified as

O Iron II. No distinction from the pottery found in as-

DO 0 sociation with the Field Phase V gate could be de-

4 1 termined. It is unclear whether these layers are

remnants of a significant occupation before the
I5 construction of the gate, or are to be attributed to
settlement associated with the development of the

I % g T | site as found in the following phase.

Field Phase V (Iron II: ca. 925-586 BC)
The 1997 excavation uncovered the southern

Wall 3

gate tower and portions of the gate piers belonging
B to the southern half of the gate complex (Mattingly

Wall 4

et al. 1999: 134-137) (Fig. 17). Additional excava-
tion in 1999 uncovered the southwestern corner of
the gate in Square N10 and a portion of the inner-
most pier of the northern half of the gate in Square

N8. Although much remains uncovered, sufficient

portions are now visible to demonstrate the exis-

tence of a four-chambered gate (Fig. 18). From the
portions uncovered, it can be extrapolated that the
gate complex measured 14.6m east-west and
15. Plan of Field A’s Field Phase III. 19.7m north-south. The southern gate rooms meas-
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ured ca. 3.45m in width and 6.4m in length. The
passageway between the two westernmost piers
measured 4.1m in width. The three piers uncovered
thus far ranged in width from ca. 1.55-1.65m. Wall
N10:10, the back wall of the southwestern cham-
ber, was slightly narrower at ca. 1.4-1.45m in
width. The construction style throughout the gate
was boulder and chink; however, there was a clear
tendency to use large rectangular stones, several
measuring over a meter in length, especially at the
ends of the piers that flank the gate passage (Fig.
19). The walls are composed of predominantly
semi-hewn stones. A few stones showed signs of
partial dressing, but no clear tooling was evident.
The construction style suggests a familiarity with
ashlar masonry. Lack of time and/or financial re-
sources may have necessitated a slightly cruder

17. Photo of Field B’s Phase V southern gate tower and thresh-
old (on the left = east) and first chamber and pier wall (on
the right = west); view to the south.

construction. The presence of skilled masons and
imported limestone is evident from the capitals,
which required both of these elements.

Apart from the expected features of a four-
chambered gate, several additional architectural
features were partially uncovered which require
further investigation for a proper interpretation.
Along the eastern balk of Square N8 alongside
Wall N8:17 near its southern end, one large, flat-
lying stone was uncovered suggesting an east-west
wall or an installation of some kind within the
northeastern chamber of the gate. A large monolith
was also found fallen over apparently in a pit re-
sulting from the investigation of Negueruela (Ne-
gueruela 1982). Although further excavation is
needed to clarify its original position, it is possible
that this stone originally stood upright near the
southern end of Pier Wall N8:17, narrowing the en-
tranceway at this point. At the southwestern corner
of the gate complex in Square N10, an additional
wall extending to the south was uncovered
(N10:11; see Fig. 20). Although this wall was not
essential to the four-chambered gate plan, all three
walls (N10:8, 10, and 11) were clearly bonded to-
gether. This simultaneous construction technique
demonstrates that the original plan of the gate com-
plex involved more than the gate proper; however,
much more excavation is needed to reveal the plan
of this larger complex.

There is no clear evidence for multiple phases
of use for the four-chambered gate. This lack of ev-
idence may be due in part to the limited excavation
to date. Only the founding level of Pier Wall N9:10
has been excavated thus far. Here the builders

18. Wide angle photo of Field B gate
excavation, with gate tower and
threshold and two chambers and
piers in Squares P9, 09, and N9
(moving from left to right = east
to west); view to the south.
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19. Photo of Pier Wall 09:5, illustrating general construction
style of the gate complex; note broken lintel in chamber
left (= east) of the gate pier; view to the southwest.

20. Photo of som;hwestem corner of Field B s chambered
gate; note how Wall N10:11 was incorporated into the
plan of the chambered gate; view to the north.

founded the wall upon bedrock. The identification
of actual use surfaces for the gateway has been dif-
ficult. The lack of clarity stems from two factors:
the scarcity of material remains and the destructive
force of the collapsing superstructure. The latter
may have disturbed much of the surface in the gate
passageway. A small fragment of paving was found
just inside the gate threshold in the 1997 season

S.J. Andrews et al.: The Karak Resources Project 1999

(P9:24). Beaten Earth Surface N9:29 and the previ-
ously excavated Surface P9:25 suggest that signifi-
cant portions of the gate passageway may not have
been paved. The two gate chambers which have
been partially excavated appear to have had beaten
earth surfaces (N9:20, P9:23); however, to date,
only a small percentage of these chamber surfaces
has been uncovered. In addition, these surfaces
were not firmly packed and did not show signs of
significant use.

Little new evidence was discovered for the na-
ture of the destruction of the gate complex. The
gate passageway in Square N9 contained more evi-
dence of the wooden beams and baked earth con-
taining reed impressions. Although the burnt re-
mains were concentrated in the gate passageway,
the collapse from the gate superstructure filled the
passageway and chambers with fallen boulders to a
depth of 1-1.5m. The capitals and many of the
large architectural fragments have been found in
the upper layers of this rock tumble and on the
modern surface. It seems likely that other smaller
stones from the gate superstructure were included
with and possibly even covered, these architectural
pieces, and that a significant portion of this stone
material was reused in the construction of the later
Islamic structures. The capital fragment that was
found in the Field Phase IV perimeter wall illus-
trates this phenomenon. Although it is possible that
the collapse could have been spread out over some
time, there is to date no visible separation within
the meter or more of collapse. Small pottery sherds
dating from the Late Byzantine and later periods
have been found within the rock tumble. This is
most probably due to rodent activity of which there
was much evidence and to small pieces percolating
down through the crevices of the rock tumble.

Dating of this phase is based upon the recovery
of Iron II pottery and the Carbon 14 dating of two
charcoal samples from different wooden beams re-
covered in the 1997 season. The sample from
09:14 returned a calibrated date of 760 BC with a
+/- 50-year margin of error. The sample from
P9:22 returned a calibrated date of 740 BC with a
+/- 40-year margin of error. These dates corre-
spond with the pottery recovered and “fit” well
with the style of gate and decorated volute capitals.

Field Phase IV (Late Byzantine/Early Islamic: ca.
AD 500-1100)

After a substantial period of abandonment, the
site was again reoccupied at the end of the Byzan-
tine Period. The construction during the period is
confined primarily to an area of ca. 40 x 35m with-
in the larger Iron II walls (Fig. 21). The eastern pe-
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21. Site plan showing later Byzantine-Islamic structure, the so-called “acropolis,” sits within the larger Iron Age perimeter wall.

rimeter wall of this building complex runs along
the western edge of Field B (N8:3B=N9:1B=
N10:20B). To date excavation in Field B is outside
of the building complex of Phases IV-II, and exca-
vation has provided little information about these
periods. Due to the scarcity of pottery and other

material remains, precise dates for these periods
are not available.

In addition to the portion of the eastern perime-
ter wall excavated in 1997 (N9:1B; see Mattingly
et al. 1999: 137-138), the east face of the sections
of the wall located in N8 and N10 were excavated
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in 1999. Foundation Trench N9:14=N10:17 cut
into the rock tumble remains of the Iron II gate
complex in order to found the earliest phase of this
wall. Excavation in N8 did not reach the founding
level. The wall continues out of the field to the
north, but its southern end (N10:20B) extended less
than 1m into Square N10 before cornering toward
the west. The wall continues to maintain its use of
rectangular limestone in a boulder and chink fash-
ion as discovered in 1997.

Given that the area of Field B was outside the
Phase IV building complex, it is not surprising that
clear surfaces were hard to trace. Earth Layers
N8:16 and N10:14 likely comprise the surface as-
sociated with the construction of the first phase of
the above-mentioned wall. The accumulation of
Ash Layer N8:15 on this surface supports this con-
clusion. The ash was not a solid layer as would re-
sult from a single destruction, but, rather, a com-
plex mixture of ash and soil lenses. Such an
accumulation supports the previous interpretation
that this area likely served as a place for campfires,
using the building’s eastern wall as a windbreak.
Rock Tumbles N8:14 and 19 signal the collapse of
Wall N8:3B=N9:1B=N10:20B.

Field Phase III (Middle Islamic: ca. 1100-1516)

The pattern of use during the present phase is
similar to the previous. The eastern perimeter wall
was reconstructed (N8:3A=N9:1A=N10:20A) al-
though in a cruder fashion. Instead of rectangular
blocks, boulders of various shapes were used. In-
stead of the preference for limestone evident in the
earlier periods, the builders readily used basalt.
This more haphazard construction suggests a lower
level of organization at the site. As in the previous
period, the lenses of ash and earth were laid down
along the eastern face of the wall, suggesting fur-
ther use of this wall as a windbreak for occasional
campfires.

Field Phase II (Late Islamic: 1516-1918)

The area to the east of Wall N8:3A=N9:1A
=N10:20A continued to be used for campfires into
the Late Islamic Period. The separation between
Phases II and III is not distinct. The isolation of
this phase is based upon the secondary buttressing
of Wall N9:1A (Mattingly et al. 1999: 138), the
possible remains of two ephemeral walls (N8:9,
10), and architectural modifications elsewhere on
the site (see Field A Phase II; Mattingly et al.
1999: 132-133). These two walls, placed at right
angles to one another, were constructed of one row
of medium and large boulders (Fig. 22). Only one
course of each wall was preserved. Although Wall

S.J. Andrews et al.: The Karak Resources Project 1999

9 abutted Wall 3A, it was far from perpendicular to
it. Such an angle precludes the use of these walls as
an exterior room. In fact, given the nature of their
construction, these walls were probably never
much more than one course. Unfortunately, no evi-
dence for their usage was uncovered. They may
have been additional windbreaks or ad hoc bin
walls. In Square N10, the ash remains of a small
hearth were identified. The end of this phase is
marked by a line of rock tumble (N8:8, N9:6, and
N10:4) along Wall N8:3A=N9:1A=N10:20A.

Field Phase I (Modern: 1918-Present)

The primary use of the site in recent history has
been as an assemblage of sheepfolds. Pen Wall
N10:1 was constructed following the contour creat-
ed by the collapse of the Iron II gate complex. The
pit created by Negueruela, partially detected in
1997 within Squares N9 and O9, was further en-
countered in Square N8.

Field C: The Southern Plaza (Stephen J. Andrews)
In keeping with KRP’s primary purpose of in-
vestigating and documenting resource utilization at
Khirbat al-Mudaybi‘, the 1999 KRP team opened a
new field of excavation, Field C, in the extensive
open area or “plaza” south of the interior acropolis
and north of the southern defense wall (Fig. 2). At
issue was the nature of the function played by this
plaza area in the utilization of natural or imported
resources through the site’s various occupational
levels. Two 6 x 6m squares (H13 and I13) were
surveyed and opened on an east-west axis over the
tumbled remains of modern sheepfolds constructed
of basalt boulders robbed from older structures.
Ceramic evidence from both squares in Field C
revealed an occupational sequence consistent with
that discovered elsewhere on the site. This same
basic sequence extended from Iron Age II to Late

22. Photo of ephemeral walls in Field B’s Phase II walls in
Square N8, in lower half of the photo; view to the east.
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Islamic times. Both squares hit bedrock beneath
Iron II deposits.

In general terms, Field C contained multiple
layers of lightly beaten earth surfaces, thinly dis-
persed destruction debris, and windblown deposits,
suggesting that the area may have functioned as the
outer area or courtyard of a domestic area. The lack
of major architectural features and the presence of
several garbage pits tend to confirm this conclu-
sion. The Iron II remains of two unrelated walls
and a finely constructed stone lined pit built upon
the bedrock slope suggest the need for future inves-
tigation in Field C to the west and north of square
HI13. The following provisional field phasing for
Field C is based on the results of the 1999 season.

Field Phase X (Iron II: ca. 925-586 BC)

Hard-packed soil containing a small number of
Iron II sherds (Earth layers H13:20, 21 and 113:36)
was encountered quite quickly in both H13 and 113
at an average depth of less than 0.75m in the north-
ern quadrant of the squares and sloping to a depth
of over 1.5m toward the south. These earth layers
were similar in color (7.5YR 5/6) and consistency
with that encountered in a 1 x 1.5m probe in Field
A (14:13; cf. the discussion of “B horizon” above).
In addition, large boulder-size basalt rock protrud-
ed through these layers in both squares (Fig. 23). A
total of 24 Iron II sherds were sifted from the earth
layers in both squares. The majority were body
sherds. Only three diagnostic pieces were discov-
ered. Given the results of the probe in Field A,
Square I4 (see above) the existence of Iron II
sherds in what appears to be B horizon soil in Field
C is perplexing. However, this may be due to the
large amount of disturbance in the earth layers in
both squares due to the cutting of pits and robber
trenches — which might actually equate Field
Phase X with Phase IX, which is more clearly de-
marcated.

Field Phase IX (Iron II: ca. 925-586 BC)

Another phase of Iron II occupation in Field C
may be provided by “garbage” pits cut into the B
horizon soil of Phase X down to bedrock. In the
northeast quadrant of H13, along the east balk, a
small pocket of ash containing no pottery (Locus
23) was discovered cut into the sterile soil down to
bedrock (Locus 22). Another elongated pit, Locus
24, was also cut through the sterile soil (Locus 20)
to bedrock along the southern balk. This “pit” was
rectangular in shape, 3.5m in length and on the av-
erage 0.5m wide, and continued into the south balk
of H13. It contained a large number of Iron II
sherds and a polished bone object, possibly a gam-

ing piece. The same phase may be represented in
the southeast quadrant square 113 by Earth Layer
33 and Pit 34. Both of these loci were located
above the B horizon of 113:36 and contained a
large number of Iron II sherds, as well as an iron
point.

Field Phase VIII (Iron II: ca. 925-586 BC)

Two significant architectural features in Field C
are assigned to this phase. The first, Wall 25 in
Square I13 extends just over 3m on a north-south
axis along the west balk (Fig. 24). This wall was
founded on bedrock (Locus 39). A portion of the
wall remains unexcavated in the east balk of H13.
The width of the exposed wall averages just over
0.75m. The function of the wall is unclear.

The second significant feature is a finely con-
structed stoned-lined storage pit in square H13
(Fig. 25). Pit 27 is located in the southwest corner
of the square. It cuts through Earth Layer 20 and is
cut an additional 1m into a softer limestone section
of the bedrock. Soil samples were taken for flota-
tion specimens. The pit was empty when it fell into
disuse. Flat cobble and small boulder size rocks

o

23. Photo of H13:23 bedrock, with Pit 27 in southwest corner;
view to the north.

24. Photo of Wall 25 in Square 113; view to the west.
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filled the pit. This may have been done intentional-
ly or resulted from the lining collapsing. A large
cobble size piece of “slag” was found near the bot-
tom of the pit. This “slag” was probably from lime
slaking process. Many Iron II pottery sherds were
recovered from the contents of the pit.

Field Phase VII (Iron II: ca. 925-586 BC)

In this occupational phase Pit 27 in H13 was
filled and a new surface, Locus 19, which sealed
over the debris utilized to fill the pit. Surface 19 ex-
tended nearly the entire length and width of H13
and was encountered through the east balk of H13
into 113 as Surface 10. Surface 19 contained small
and large cobbles, rodent droppings, and a large
number of Iron II sherds. Surface 19 sealed against
the base of Wall 17 in H13 (Fig. 26). A 1 x 1m
probe in the southern end of the east balk between
H13 and I13 indicated that Surface 19 also sealed
against the top course of Wall 25. Wall 25 of 113
continued in use during this period but its exact
purpose is not known. Wall 17 extended 1.5m par-
allel to the north balk of H13. A robber trench to
the east of the wall indicates that the wall originally
extended another 1m. The exact function of Wall
17 is unclear.

Field Phase VI (Iron II: ca 925-586 BC)

A very compact Surface 12 extended over the
entire area of H13 (and possibly into the northwest
section of I13 as Surface 6). Surface 12 sealed
against Wall 17 in H13 and fell into disuse when
Wall 17 collapsed onto it (Fig. 27). Several layers
of extremely hard plaster directly above the pit in
the southwest corner of the square are associated
with this surface. One Iron II body sherd was found
in Surface 12. However, this surface effectively
sealed the Iron Age occupational levels discovered
below.

Field Phase V (Byzantine: ca. AD 325-640)

Pottery from the late Roman and Byzantine pe-
riod were unearthed in Field C, but none was found
in clearly sealed loci. This may be due to the large
number of pits, trenches, and general disturbances
discovered in Field C. No architecture that could be
attributed to this period was found. This may be
due to the possibility that Field C was outside of
any domestic area during the period.

Field Phase IV (Early Islamic: ca. 640-1100)
Pottery from the Early Islamic period was also
unearthed in Field C in mixed contexts. It is possi-
ble that Wall 8 in H13 and Wall 14 in 113 may date
to this period. Part of Wall 8 appeared to have been

S.J. Andrews et al.: The Karak Resources Project 1999

constructed with the collapse of Wall 17. These
low walls may have been used as terrace walls or
sheepfold walls. Several coins, lamp and pipe frag-
ments, metal objects and glass fragments were dis-
covered in loci related to the Islamic periods dis-
cerned in Field C.

25. Photo of Pit 27 in Square HI13; view to the west.

o f 5

26. Photo of Square HI3’s Surface 19 and Wall 17 (in upper
left = northwest); view to the north.

27. Photo of Square H13’s Surface 12 and Wall 17; view to the
north.
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Field Phase III (Middle Islamic: ca. 1100-1516)
Pottery from the Middle Islamic period was un-
earthed in mixed contexts in Field C. A number of
small installations (fire pits, small rock bins, etc.)
may be dated to this period. Because of a lack of
sealed loci for this period, however, it is not possi-
ble to ascertain the exact dating sequence for these
installations. A leather fragment found in Earth
Layer 5 in Square 113 may also date to this period.

Field Phase II (Late Islamic: 1516-1918)

A sheepfold wall (Wall 1 in H13) was construct-
ed on Surface 5. A fragment of a Turkish pipe was
found on Surface 5. Late Islamic pottery found in
Trench 15 suggests that the Iron Age Wall 17 was
robbed out at this time.

Field Phase I (Modern: 1918-Present)
Wall 1 in H13 continued to be used as a sheep-
fold on into modern times.

KRP plans to continue its fieldwork in the sum-
mer of 2001, when further excavation will be un-
dertaken to answer some of the questions raised by
the first two seasons.
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PRELIMINARY REPORT OF THE EXCAVATIONS AT
JABAL AL-QAL‘A (LOWER TERRACE):
THE IRON AGE WALLS

Sahar Mansour

Introduction

The “Development of Amman Citadel Project”,
carried out by the Ministry of Tourism and Antiqui-
ties with technical cooperation from the Depart-
ment of Antiquities, includes a restoration compo-
nent at the southern fortification wall of Jabal al-
Qal‘a (‘Amman Citadel ;e 2215).

In preparation for the project, excavations were
conducted from 16 April to the end of October
2000 at the southeastern sector of the Lower Ter-
race. Work started by a survey of the walls, and
cleaning the modern debris.

The Study Area

The work area is located at the southeast comer
of the Lower Terrace, overlooking the modern re-
gion of Jabal al-Qal‘a from the east, and downtown
‘Amman and the theater from the south. The site
chosen for this season was divided into three areas:
Area SEa, located inside the southern fortification
wall, which in turn was divided in to five squares.
Area SA4 and Area SA3 were located outside the
wall.

The trench supervisors were graduate students
in archaeology: Merna Hussen, Najd Mazahrah, Fi-
ras Bqain and Jihad Abu-Ali. Draftspersons from
the Department of Antiquities were: Ahmed al-
Horani, Jamal Safi, Yusef Mherat and Qutiba Da-
sugi. Photographers: Osama Jaber and the late Mo-
hammad Fayez.

This report presents the main results of six
months of excavation, which revealed part of the
defense system of the Iron Age Il period.

At the outer facade of the southern fortification
wall, in an area near the southeastern corner, the
earliest remains found dated to the Iron Age I, al-
though below them a few scattered pottery sherds
that may date to the Middle Bronze Age were
found in cavities in the bed rock, with no associat-
ed architectural remains. The Middle Bronze Age
fortifications identified by previous excavators are
located to the west of our excavation area (Zaya-
dine et al. 1989: 359).

Area SA4
In this area, the Iron Age remains consist of re-

mains of badly damaged walls due to modern con-
structions. These walls were built on the natural
bedrock. Their function cannot be identified be-
cause of the disturbance. The collected sherds date
mainly from the Iron Age period. The few recov-
ered Middle Bronze Age sherds are probably re-
mainders of Bronze Age structures that were origi-
nally erected in this areas.

Area SA3

In this area the Iron Age II remains were found
below a thick layer of accumulated debris (3-7m
high, Fig. 1) that covered the whole excavation
area. The debris were probably washed down from
the upper areas. They contain large quantities of
mixed pottery sherds dating from the Iron Age to
the Byzantine period.

In squares 8e and e, two parallel walls built of
medium and small-sized rough lime and flint
stones were revealed (Figs. 2, 3). The northern
wall (B) extends for 10m in length, is 0.65-0.75m
thick and has preserved height of 1-5m. The south-
ern wall (A), also running east-west, has the same
length and preserved heights. Between these paral-
lel walls a floor was formed of a smooth surface of
small stones over which the Iron Age deposits lay.
At the eastern side of the floor there were the re-
mains of a staircase. The whole structure suggests
a gateway or path in relation with the Iron Age city
wall. It should be noted that Dornemann identified
two Iron Age walls in the northwest corner of the
Upper Terrace outside the fortification wall, in
1969, and suggested a structure with a defensive
function (Dornemann 1983: 19, 91-93). Ateyat also
exposed what he calls an “Ammonite settlement”
at the outside of the Upper Citadel’s northeast area
(personal communication, unpublished).

In the Lower Terrace, at the outside of the
southeast corner, Zayadine (1973; 1977-8) exposed
Iron Age walls that may be related with the parallel
walls A and B.

The Iron Age deposit between the two parallel
walls produced fragments of clay figurines re-
trieved in an ashy soft soil layer (Figs. 4, 5, 6), and
sherds of cooking pots, lamps and jars, while the
upper layer of the deposit contained a large amount
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of mixed pottery shreds (Roman and Byzantine)
with large quantity of whitish wall plaster. Parts of
the plaster are still in situ, adhering at many places
to the southern fortification wall. It should be noted
here that the southern fortification wall is superim-
posed on part of the northern parallel wall (B) (Fig.
2). At the present I cannot give a definite date to
this part of the southern fortification wall. One dif-
ficulty, as pointed out by Dornemann when he re-
ported on fortifications in Jordan in the Iron Age, is
that it is not possible to distinguish between Bronze
Age, Iron Age, Roman or Byzantine megalithic
structures.

In this area another structure was found, located
directly at the border to the west of Squares 8e and

1. Area SA3 before excavation.

9e (Fig. 2). Its level suggests difference in time.
There are traces of the foundations of walls in
Squares 9b, 10e, 11e, and 12e, but the plan is not
clear. Five cooking pots dated to the Byzantine pe-
riod were found on the bedrock. These remains,
which seem to be domestic, are outside the south-
ern fortification wall. They are probably linked
with a newly-discovered Byzantine buildings in-
side the southem fortification wall. A report on this
excavation will be published separately.

Area SEa

The most unexpected discovery at the interior
line of the southern fortification wall was a unique
construction at Area SEa, Squares 4, 5, 6, 7, and 8, v
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2. Top plan of the Area SA3, showing the two Iron Age II parallel walls, and the southern fortification wall which is superim-

posed on part of the northern parallel wall (B).
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which proved that the Ammonite City was fortified
by a casemate wall. This type of defense is com-
mon in the Iron Age II in Palestine and Jordan. Ex-
amples in Palestine are Bir as-Sab* (Aharoni 1973),
Tall Bayt Mirstm (Herzog 1992b), Hazor (Yadin et
al. 1956), Samaria (Herzog 1992) and Megiddo
(Yadin 1970). In Jordan there are the examples at
Tall al-Khulayfi (Glueck 1977), Khirbat al-
Mudayna (Chadwick et al. 2000), al-Judayda (Hen-
dawi 1999) and al-‘Umayri (Geraty et al. 1987).
The casemate fortification system extends in a

straight line (Fig. 7). The outer wall is constructed
of two rows of limestone boulders. This wall is 2-
2.50m thick, being the heaviest wall in the fortifi-
cation system. The internal facade is of good quali-
ty courses standing up to 7m high, and exposed
length is 30m, with a thick layer of plaster still in-
tact in some places on the outer side of western
part of the casemate wall, which is constructed of
big rough hard limestone blocks in a header-
stretcher manner, with some flint, chinked with
many pebbles and small cobble stones to give bet-
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4. Human figurines from Area SA3: a.
torso of a woman holding a circular
object in her left hand, well pre-
served, height 6.8cm, length 3.3-
4.6¢cm, width 2.4-2.8cm, ware 2.5YR
7/6 light red, slip 5YR 7/4 pink; bad
firing, molded, many grog and lime
grits of various size, incised lines
on body, bracelets and armlets; b.
pregnant woman holding her breast
in her left hand, the other arm and
breast are missing, ware 7.5YR 8/4
pink, slip 2.5YR 6/6 light red; bad
firing, molded, lime grits, blues
ochre, incised lines on belly; c. tor-
so of a woman holding a circular
object (loaf or musical instrument),
ware 10YR 5/2 grayish brown, slip
7.5YR 6/4 light brown; good firing,
lime, grog and flint grits.

5. Human figurines from Area SA3: a. probably a female
head, unclear features, wearing a head cover, slip 2.5YR 7/
6 light red; bad firing, molded, many flint and lime grits of
various sizes; b. female head, oval shape with pointed top,
some parts are applied as ear ornament and diadem, ears
and eyes are clear while nose is scratched, ware 2.5YR 6/6
light red, slip 7.5YR 7/4 pink; medium to good firing.

ter solidity. The two parallel walls run east-west
and the space between them is about 4.35m, divid-
ed by five casemate rooms (Fig. 8), also built of
big blocks of hard limestone filled up with rubble
and earth. All the partition walls are without doors.
We do not yet have an answer as to why there are
no doors except for the one in Square 4 (Fig. 9).
The southern parallel casemate wall (the outer
one) has a gate in its upper part at the eastern side
(Fig. 10). This gate is located about 6.5m higher
than the casemate floor level (Fig. 7), with no stair-
case connecting the gate with the floor of the case-
mate rooms. Maybe wooden stairs or ropes where
used to connect the levels. This situation is unusual
with no obvious parallels at other sites. The main

6. Animal figurines from Area SA3: a. probubly « camel,
molded, deep pierced holes for nose and eyes, ware 2.5YR
7/6 light red, slip 10YR 7/2 light gray; bad firing, many
ochre, flint and lime grits of various sized; b. horse, molded
with pierced ears, mouth and eyes, and grooved lines, ware
7.5YR 7/4 pink, slip 2.5YR 7/6 light red; probably used for
liquids; good firing, lime grits of small and medium size.

entrance to the casemate must therefore be sought
elsewhere.

At the west part of the outer casemate wall,
there is a small room measuring 2.50 x 2.50m (Fig.
11). Its small entrance is 1m wide and 1.40m high,
both the entrance and the room are coated with a
thick layer of white plaster (Fig. 12). The deposit
inside this room dates to the Hellenistic period,
with a large amount of stamped Rhodain jar sherds
that were found over the plastered floor were found
(Fig. 13). One jar was restorable (Fig. 14). These
remains indicate that the room was used for storage
in the Hellenistic period, and the stratified evi-
dence inside the casemate indicates that this struc-
ture continued in use during the Hellenistic period.

The Hellenistic modifications are also obvious
by the addition of a wall in Square 4, running
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AMMAN CITADEL / 1999 — 2000
SOUTHERN WALL
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north-south over the Iron Age wall (Fig. 15). This
wall is probably connected to the Hellenistic wall
located in the southeast corner of the Lower Terrac-
es (Area B), which was excavated by Zayadine in
1973 (unpublished report).

These walls were standing during the “Third
Syrian War” (221-217 BC). Polybius (Hist. V,71,9)
relates that Antiochus III the Great launched his
troops on the conquest of Coele-Syria, learning that
his enemies were concentrated Philadelphia. He be-
sieged the city and installed his siege machines at
two sections, maybe to the north and south. The de-

9. Gate for a casemate room, Area
SEa, Sq. 4.

fenders surrendered when a captured prisoner re-
vealed to the besiegers the location of an under-
ground passageway leading to the hidden water
supply. They blocked the tunnel with “wood,
stones and all such kind of things”.

The deposits above a Hellenistic floor inside the
parallel walls were formed of hard mud with spots
of plaster covering it in some parts. It contains a
large quantity of body sherds and inscribed Rho-
dain jar handles dating to the third-second centu-
ries BC. A black decorated lamp (Fig. 16), is simi-
lar to one dated by Lapp to 200 BC (Lapp 1961),
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10. The upper gate of the casemate.

THE EXTERNAL FACADE OF CASEMATE WALL AREA SEa

11. Elevation of the outer fagade of the casemate wall.

was found along with other lamp fragments, as
well as sherds from plates and bowls of black and
red colors (Fig. 17). Two bronze coin fragments
were retrieved in a dark soil in a bad state of pres-
ervation, but we are able to identify the Ptolemaic
eagle on the reverse (Fig. 18).

Under the previously mentioned floor, the Iron
Age deposit is almost devoid of artifacts. This sup-
ports the interpretation of these layers as deliberate
fill, which when removed uncovered the Iron Age
floor of the casemate rooms, consisting of mud
with pebbles. This deposit contained a few frag-
ments of clay figurines, pointed marked jar handle,
and a few plain and painted sherds belonging to the
Iron II (Fig. 19).

The excellent state of these walls — and in the
absence of any evidence for fire, military damage
or repairs — negates the biblical story (IISam.

8.27.17) that King David destroyed the city walls
during the siege of Rabbath Ammon.

Mention should be made of another important
structure that may be related to the casemate wall
and refers to the Iron II period: an Ammonite pal-
ace or administrative building located about 30m
from the casemate (Zayadine 1992). In 1968 and
1972/3, Zayadine also excavated parts of another
Iron Age and a Hellenistic city wall at the south-
eastern corner of the Lower Terrace (Zayadine
1973; 1977-8).

In 1969, Dornemann identified in Area III at the
outer side of the northern temple platform two Iron
Age walls (E and F), set against the Middle Bronze
Age glacis and intersecting at an angle that indi-
cates a gateway or casemate fort, or the junction of
the city wall (Dornemann 1983).

If these previously excavated walls were linked
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12. The small plastered entrance in
Sq. 8.

14. A broken Hellenistic Rhodain stamped jar in the small 15. Hellenistic wall based over an Iron Age Il wall (Area SEa,
storeroom, Sq. 8. Sq. 4).

- 148 -



S. Mansour: Jabal al-Qal‘a (Lower Terrace): The Iron Age Walls

Hellenistic (amps
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16. Hellenistic period lamps. The one to the left is black ware
decorated on two side with what could be a winged Eros.

17. Fragments of plates aund lamps from the Hellenistic peri-
od.

RS S

18. Hellenistic coin found over the floor.

to the casemate discovered in our excavations, then
this proves that the Ammonite city was well forti-
fied and surrounded by walls.

The existence of the Ammonite palace or ad-
ministration building inside the casemate enables
us to suggest that the Lower Terrace was a residen-

19. Fragment of a cooking pot dated to the Iron Age II, and
marked jar handle.

tial and administrational area in the Ammonite pe-
riod. This discovery is very important for the histo-
ry of this period, giving additional information
about the Ammonite culture. It would be rewarding
to continue the work in order to identify the other
parts of the casemate wall and the city gate, in or-
der to have a better understanding of the Ammon-
ite city plan.

S. Mansour
Department of Antiquities
Amman -Jordan
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PRELIMINARY REPORT ON THE
“WADI ASH-SHKAFIYA SURVEY 2001

Friedbert Ninow

Introduction

The area of the central Moabite plateau (Ard al-
Karak < <4 2,7 has seen a number of archaeologi-
cal reconnaissance-surveys during the past decades.
Among the most comprehensive was the “Archaeo-
logical Survey of the Kerak Plateau” in 1978-1982
under the direction of J. Maxwell Miller and Jack
M. Pinkerton (see Kautz 1981; Miller 1991). This
survey focused on the plateau area from the south-
ern rim of Wadi al-Mujib (wast! suls) to the north-
ern rim of Wadf al-Hasa (Lusll suly), from the edge
of the Dead Sea escarpment in the west to Wadi
an-Nukhaylah (=31l uls) in the eastern desert.
While concentrating on the plateau itself, Miller
did not investigate the western slopes (except for a
short visit to Wadi Ibn Hammad sUsa ¢l s0l5). In
1983 Udo Worschech began a systematic survey of
Wadi Ibn Hammad and expanded the scope of his
investigations to the entire region of the escarp-
ment between Wadi al-Mujib and the al-Karak re-
gion (Worschech 1985; see also 1990). This led
him to begin excavations at Khirbat al-Bali‘ ( L,—=
&5l in 1986 (see Worschech, Rosenthal and Zay-
adine 1986; Worschech 1989; 1992; Worschech
and Ninow 1992; 1999). While all these investiga-

tions have been focusing on the Moabite plateau or

the slopes to the Dead Sea, the Wadi al-Mujib area
has been left out.

Recently, an archaeological survey has been
conducted in the area where the bridge along the
King’s Highway crosses the wadi. The Ministry of
Water and Irrigation is building a new dam at this
point. Since the planned reservoir will cover an es-
timated area of six square kilometers, it became
necessary to assess all the archaeological sites
which will be destroyed due to the dam construc-
tion (Abu Shmais and Waheeb 1999). Except for
this survey no other archaeological investigation of
this area has been conducted in recent years.

Ancient travelers who wanted to cross Wadi al-
Mijib with its various sub-wadi systems- on the
way from the northern Dhiban plateau (olwd) to the
central Moabite plateau (or vice versa) had to find
their way either on narrow paths winding up and
down the deep slopes of the wadi or follow one of
the tributary wadis that led upwards until they fi-

nally reached the plateau. If one considers the geo-
morphic picture of the Wadi al-Mujib system and
its tributaries it becomes clear that one of the major
routes reaching the Moabite plateau is leading
through Wadi ash-Shkafiya (Lsl<al /sl gals).
Near the plateau Wadi ash-Shkafiya bifurcates into
Wadi Abil al-Kibash (oal—< 537 ssls , southward)
and Wadi al-Bala‘ (¢.+4! sols |, westward). Adding
to the importance of this tributary wadi is the fact
that this possible ascent is guarded by the major
Iron Age site of Khirbat al-Bali‘ on the edge of the
Moabite plateau (see Fig. 1). Since previous sur-
veys have bypassed these wadis, this research has
been investigating the archaeological remains of
Wadi ash-Shkafiya.

This first season of the reconnaissance survey
was carried out in August 2001. The project was
funded by the Deutsche Forschungsgemeinschaft
(Bonn, Germany) and the Theologische Hochs-
chule Friedensau (Friedensau, Germany). The
members of the survey team were Bernina Ninow,
Wernfried Rieckmann, and Friedbert Ninow. The
representative of the Department of Antiquities
was Ashraf Nayel al-Rawashdeh of Mu’ta.

Catalogue of Sites

During the 2001 survey, more than 50 different
sites were located. Besides a couple of larger sites
a great number of smaller sites (cairns, wall lines,
water reservoir, etc.) were discovered. The survey
started out in the area where Wadi ash-Shkafiya.
enters into Wadi al-Mujib and followed Wadi ash-
Shkafiya in a southerly direction towards Khirbat
al-Balu‘. The following catalogue of sites is a se-
lection and represents the various kinds of sites
that were discovered. The position of each site has
been registered by Global Positioning System
(GPS).

Site #1 - Khirbah

Position: N 31 24' 55.7; E 35 50' 01.9

Due to heavy agricultural activity at the mouth of
Wadi ash-Shkafiya, an ancient site has been bull-
dozed in order to create a field. In the slopes of this
newly created field one finds remains of walls and
large gquantities of pottery fragments. A modemn
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rough road that leads eastward passes the site.
Pottery: Iron.

Site #3 - Khirbah

Position: N 31 24'49.0; E 35 49' 28.0

The agricultural areas — which the local farmers
call “al-Ma‘mariyah &>==!/” — stretch from the ac-
tual bed of Wadi al-Mujib southward up to the
slopes that are cut by Wadi ash-Shkafiya. Behind a
water channel that forms the limit of the plantation
an ancient site stretches out on an area of 300 x
50m. No name could be associated with this site. It
is covered with several wall lines; some remains
have the character of fortifications. This site prob-
ably represents a larger Roman fortification, which
guarded the entrance of Wadi ash-Shkafiya. It is,
however, not comparable to the Roman fort at al-
Lajjin (os=).

Pottery: mostly Roman, some Iron sherds.

Site #4 - Cairn

Position: N 31 24'56.9; E 3549'21.4

Probable tomb installation in the form of three
stone circles partly consisting of massive blocks. A
large stone stands in the center of the inner circle.
No pottery.

Site #8 - Dolmen

Position: N 31 24'53.0; E3549'17.1

The remains of a dolmen that is no longer intact.
Due to possible earthquake activity the headstone
of the dolmen has collapsed.

No pottery.

Site #9 - Khirbat al-Ma ‘mariyah @2l L,
Position: N 31 24' 41-46; E 35 49' 24-17

The site of Khirbat al-Ma‘mariyah stretches from
the summit plateau of Jabal al-Ma‘mariyah (J—=
L, all) downward along the eastern slopes. The
massive city walls are already visible from a dis-
tance. The site has the shape of a gigantic triangle.
The top of the triangle forms a citadel (Position: N
31 24" 46.8; E 35 49' 16.0). The city wall consists
of a massive casemate wall with a width of almost
Sm. The outer wall alone has a width of 1.2m.
Whereas the southern city wall is still almost com-
plete, some parts of the northern wall — especially
in the lower part of the city — have disappeared.
Both sides of the city wall have a length of about
300m. While the citadel and most parts of the
upper city are situated on a slightly sloping plateau,
the remaining area of the city spreads out over a
steep descent. Upper city and lower city are separ-
ated by special fortifications. At both sides of the
outer city walls semicircular installations extend at

F. Ninow: Wadt ash-Shkafiya Survey 2001

that point. There was probably a clear line within
the city that separated both parts of the city. The
eastern city wall has almost completely disap-
peared due to erosion. The difference in elevation
between the eastern city wall at the bottom of the
city and the citadel on top of the plateau amounts
to ca. 80m. The citadel dominates the highest point
of Khirbat al-Ma‘mariyah. It has a width of ca.
14m and a length of ca. 24m. Massive walls of up
to 1.6m underline the defensive character of this
fortification. The northern casemate is integrated
into the citadel and runs parallel to it. The entrance
appears to be at the northern side in the area of the
casemate wall and leads into a spacious courtyard.
There are a couple of smaller rooms in the western
part of the citadel. The pottery shows that Khirbat
al-Ma‘mariyah was mainly occupied during the
Iron Age. Due to the massive fortifications and the
size of the site, Khirbat al-Ma‘mariyah is one of
the most important Iron Age sites between Wadi
al-Mijib and Wadi al-Hasa. At the point where the
northern wall meets the eastern wall the remains of
a massive tower could be located. In this area pre-
dominantly Roman pottery was found. The ap-
proach to Khirbat al-Ma‘mariyah leads through a
western pathway winding its way up the slopes of
Jabal al-Ma‘mariyah, surrounding the site and
leading up to a saddle from which a small path
leads to a gate situated in the southern city wall
near the citadel. A second ascent approaches the
city from the east leading through the steep slope
directly beneath Khirbat al-Ma ‘mariyah.

Pottery: some Late Bronze, Iron, Roman, some Is-
lamic.

Site #11 - Tower

Position: N 31 24" 36.7; E 35 49' 18.3

A passage leads from Khirbat al-Ma‘mariyah in a
southerly direction down to Wadi ash-Shkafiya.
On a small elevation overlooking the wadi are the
remains of a round tower. The inner room has a di-
ameter of 5.5m; the walls have a thickness of 1.2m.
Just a few pieces of pottery could be found. This
fortification probably guarded the access to the wa-
ter of Wadi ash-Shkafiya or a well nearby.

Pottery: Iron.

Site #13 - Rock Drawings

Position: N 31 24'14.8; E3550'11.3

Thamudic rock drawings, predominantly ibex;
some Thamudic letters.

No pottery.

Site #14 - Cairn + Tower
Position: N 31 24'28.5; E3549'33.6
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Two stone circles formed by massive blocks. The
diameter of the outer circle is ca. 7m. The inner
space of the circles is separated by a small wall of
huge stones forming two inner rooms. At one side
of the cairn a large wall extends. It appears that one
of the inner rooms had been reused as a tomb dur-
ing the Iron Age. This tomb has been opened re-
cently. Various Iron Age pottery fragments and
bone fragments are scattered throughout the imme-
diate vicinity of this installation. A short distance
further down the slope are the remains of a tower
(3.2 x 4.0m) with scattered Iron Age pottery. The
tower is situated just opposite of Khirbat al-
Ma‘mariyah.

Pottery: Iron.

Site #16 - Tower

Position: N 31 24" 33.2; E 35 49' 28.0

Remains of a massive tower (5.0 x 5.0m); mostly
Nabataean-Roman pottery with some Iron Age
(could have originated from a possible tomb under-
neath the tower). Nearby are the remains of a small
water collection basin (2.0 x 1.5m) and a couple of
water channels leading to this basin.

Pottery: some Iron; Nabatacan-Roman.

Site #17 - Tower

Position: N 31 24'27.5; E3549'27.5
Remains of a Roman watch-tower. -
Pottery: Nabataecan-Roman.

Site #18 - Dam

Position: N 31 24' 26.6; E 35 49' 28.3

Remains of a possible dam that closed off a small
wadi on the eastern slope of Wadi ash-Shkafiya.
'The wall line of the dam can be traced over 25m.
This water collection system is probably connected
with Site #20 (see below).

No pottery.

Site #20 - Khirbat Abii as-Samin ( el 51 L5 )
Position: N 31 24' 17.0; E 35 49' 28.0

Remains of a huge Nabataecan-Roman fort. The fort
is surrounded by a fortified wall on all sides (35 x
35m).Within the fort several wall lines and struc-
tures can be identified. Most of the walls consist of
black basalt stones. Among the predominantly
Nabataean-Roman pottery, some Iron Age sherds
were found (among those we found a piece of
painted Moabite ware). The fort is situated almost
at the bottom of Wadi ash-Shkafiya. Nearby is a
well that springs up directly within the actual river
bed of Wadi ash-Shkafiya.

Pottery: Iron, Nabatacan-Roman.

Site #24 - Qasr ar-Raha ( L,)l ;a3 )

Position: N 31 24' 08.7; E 35 49' 19.3

At this point Wadi ash-Shkafiya forms a natural
loop creating an almost circular plain in the middle
of the wadi. The plain is used today for agricultural
purposes. At the northern edge of this loop rise the
remains of a gasr with massive walls. The struc-
ture reminds one of the gasr at Khirbat al-Balu‘.
The size of the gasr is 16 x 23m. At some places
the walls reach up to 2m, built of massive basalt
blocks. Various rooms and wall lines can be identi-
fied in the interior of the gasr. It appears as if this
fortification had been surrounded by a protective
wall. During the course of various settlement peri-
ods the gasr had experienced various building and
rebuilding phases.

Pottery: Iron, Nabataecan-Roman.

Site #25 - Fortification

Position: N 31 23'11.9; E 35 48' 20.5

At the edge of the al-Karak plateau, where a mod-
ern rough road leads down to Wadi ash-Shkafiya, a
fortification is found that guarded a passage from
the wadi up to the plateau. This ascent is still clear-
ly visible from the edge of the plateau winding
down through a field of basalt. Further down the
slope the passage disappears and is no longer trace-
able.

Pottery: Iron, Roman.

Site #28 - Inscription

Position: N 3122'53.4; E 35 48'27.6
Two lines of a Thamudic inscription.
No pottery.

Site #29 - Two Mills

Position: First mill N 31 23' 48.9; E 35 49' 05.4.
Second mill N 31 23'52.8; E 35 49' 05.9

A little further to the south of Qasr ar-Raha, an-
other area of cultivated land stretches out in the
bottom of Wadi ash-Shkafiya. Among vineyards
and fig trees remains of two ancient mills are locat-
ed. They are of a similar type of mill to that al-
ready known from the mill remains in the Wadi al-
Mujib area. The ones in Wadi ash-Shkafiya, how-
ever, are in a much better condition.

No pottery.

Site #32 - Cairns
Position: N 31 22'34.2: E3548'41.3
No pottery.

Site #34 - Tower + Cairn
Position: N 31 22'33.2; E 35 48' 34.9
Roman watchtower (3.0 x 3.0m.) that is situated at

-154 -



the edge of the plateau. It guards another passage
leading from the wadi up to the plateau. This ascent
is also traceable over a good distance. Roman Pot-
tery can be found in the immediate context of the
watchtower and the ascent.

Pottery: Roman.

Site #36 - Field of Cairns

Position: N 31 22'27.7; E3548'12.3

At the edge of the plateau there is a huge area cov-
ered with cairns. These cairns are made of black
basalt stones. Some of the cairns have a megalithic
character. There are about 50 cairns, possibly far
more.

No pottery.

Site #37 - Fortification with Passageway

Position: N 31 22' 18.6; E 35 48' 39.8

At this point the wadi drops due to a natural basalt
barrier. At the northwestern edge of this barrier the
remains of a fortification and a passageway that
leads further down into the wadi are visible. No
pottery that can be clearly identified could be
found.

Pottery: Iron?

Site #38 - Khirbat al-Mishshadah (so"xl) L, 2)
Position: N 31 22' 08.9; E 35 48' 33.0

Further to the south of the mills the remains of a
fort can be identified. It is situated at the edge of a
geological ridge that was formed by the wadi.
Since the fort was built right at the edge, parts of
the fort have been eroded away by running water.
The remaining structures run parallel to the edge of
the ridge.

Pottery: Iron, Nabataecan-Roman.

Site #39 - Fortification

Position: N 31 21'54.2; E 35 48' 24.1

In the area where Wadit al-Bali‘ and Wadt Abt al-
Kibash meet to form Wadi ash-Shkafiya, a Roman
fortification can be found. From here one has a
good view at the area between Wadi al-Bali‘ and
Wadi Abu al-Kibash that leads up to Khirbat al-
Balu‘. Thus this fortification occupies an important
strategic position in regard to the main ascent up to
the Moabite plateau.

Pottery: Nabatacan-Roman.

Site #40 - Rock Drawing

Position: N 31 21'37.4; E3547'54.2

In the lower part of the area between Wadt al-Bala*
and Wadi Abu al-Kibash there are a number of
Thamudic rock drawings. The predominant motifs
are ibexes, but there are also lizards and oxen.

F. Ninow: Wadri ash-Shkdfiya Survey 2001

No pottery.

Site #41 - Inscription

Position: N 31 21'46.6; E 35 48' 01.1

One line of a Thamudic inscription; various ibexes.
No pottery.

Site #42 - Rock Drawing

Position: N 31 21'46.7; E 35 48' 02.7

Thamudic rock drawing; a bird, snake and human
figure.

No pottery.

Site #43 - Fort

Position: N 31 23'58.7; E 35 49' 50.8

East of Wadi ash-Shkafiya and Wadi Aba al-
Kibash a plateau stretches out which is called
Khashm as-Sanina (vwidl ~2a ). From the northern
tip of this plateau an old passage leads down into
‘Wadi al-Miijib which is called Darb as-Sanina ( <,
4wl ), About 130m below the point where this
passage descends into the wadi a small Roman fort
is situated. The outer walls have a length of about
25m. Various wall lines can be identified within
the fort.

Pottery: Roman.

Site #47 - Khirbah

Position: N 31 22'37.5; E 35 49' 16.0

At the edge of the Khashm as-Sanina plateau there
are the remains of a larger Roman settlement (ca.
50 x 100m). Several wall lines and installations can
be identified.

Pottery: Roman.

Summary

This survey shows that the various wadis that
lead into Wadi al-Mujib were widely frequented
during ancient times. Wadi ash-Shkafiya, in partic-
ular, has a number of strong fortifications indicat-
ing that this wadi served as one of the major routes
leading up to the Ard al-Karak plateau. A number
of important sites could be identified and studied
during this survey. Khirbat al-Ma‘mariyah (Site
#9) and Qasr ar-Raha (Site #24) are particularly es-
sential for the understanding of the occupational
history of the plateau and the various routes that
were accessing the Ard al-Karak plateau in ancient
times. While Qasr ar-Raha seems to have been oc-
cupied and used over quite some time (Iron - Ro-
man), Khirbat al-Ma‘mariyah stands out as a major
Iron Age site that played a major role in guarding
the ascent to the Moabite plateau from the north.
As a tributary to Wadi al-Mujib, Wadi ash-
Shkafiya seems to have been the main route con-
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necting the northern Dhiban plateau with the south-
ern Moabite plateau during the Iron Age. During
later times the Romans used a new route that ran
directly through Wadi al-Mqjib. However, the al-
ternative access via the route through Wadi ash-
Shkafiya obviously remained an option for them
since the wadi system was guarded by a chain of
forts and watchtowers. Various ascents branched
off the main route through Wadi ash-Shkafiya and
reached the plateau at various points that were also
protected by fortifications. From there routes ex-
tended to the Via Nova Trajana which intersected
the Moabite plateau further to the west.
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TALL ZAR‘A IN WADI AL-‘ARAB:
THE “GADARA REGION PROJECT”

Dieter Vieweger

With contributions by Jens Eichner and Patrick Leiverkus

Introduction

The ruins of the Decapolis city of Gadara (Umm
Qays w3 o) are fascinating by their archaeological
relevance as well as their extraordinary scenic loca-
tion. The city is majestically sited on the northeast-
ernmost mountain spur of the Jordanian Plateau,
high above the Sea of Galilee (L 5222, jutting out
into the Jordan Valley. If one looks to the north, the
hot springs of “Hammat Gader” (al-Hammah as-
Striyya L,swll Zoall) in the Yarmik Valley — +ls)
(oY can be spotted. To the west lies the arable
land of the nearby village, extending as far as Jabal
at-Tur (osk! Jo=, Mount Tabor) in the Galilee (al-
Jalil Juat). Looking to the south, one discovers an
unusually fertile valley: Wadi al-‘Arab (coa!l sals).
Nevertheless, its relevance for the antique city of
Gadara and its pre- and post-classical development
has hardly been paid any attention to until now
(Hoffmann 1999). The wadi and the trade route
running through it are dominated by a remarkable
settlement — Tall Zar‘a (%5 &) (Fig. 1).

For the next ten years, an integrated study of the
Wadi al-‘Arab and the urban centers (Tall Zar‘a,
Gadara) will be the main research work of the Bib-
lical-Archaeological Institute Wuppertal. The re-
gionally oriented formulation of questions, taking
into account the interplay of various factors within
a region — and thereby questions relevant to the
cultural development of that region covering sever-

al millennia — leads to an archaeology of a land-
scape.

The exploration, excavation, and conservation
of the antiquities found in Tall Zar‘a will be focal
points of the archaeological project. The excava-
tion of Tall Zar‘a will be realized in a close and
trusting cooperation with Dr. Karel J.H. Vriezen
(University of Utrecht/Netherlands).

The Area

Wadi al-‘Arab (32°35'N, 35°40'E) connects the
Jordan Valley — and via Marj Bani ‘Amir & ¢
(o=le also the Mediterranean coast — with the East
Jordanian uplands. Following the wadi course, the
tremendous ascent from the trough of the Jordan
Valley (about 290m below sea level) up to the
modern industrial city of Irbid (s}, at about 560m
above sea level; the surrounding chain of hills to
the west near Bayt Ras !, «w: reaches about 612m
above sea level) can be overcome without any in-
conveniently steep and narrow passages. Since
nothing similar can be said about the Yarmuk Val-
ley lying to the north, the outstanding geopolitical
significance of the wadi can be understood, the
more SO as one can continue one’s journey from
the Irbid-Ramtha (&-)ll) basin directly to Damascus
(northward), Baghdad (eastward) or ‘Amman
(southward).

Together with its tributaries, Wadi al-‘Arab has

1. South view of Tall Zar‘a, on the
mountain spur is ancient Gadara
(all photos: Dieter Vieweger).
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its source in the highland west of Irbid and drains
into the Jordan. In the wadi itself, there are numer-
ous springs, some of them thermal, in the western
lowlands (Fig. 2). Annually about 28.8mm?> of water
flow/flowed through the wadi (Ahmad 1989:
273ff.). The ruins of former water mills (Steuernagel
1926: A 459.466f.; McQuitty and Gardiner, in
prep.), channels hacked into the rock (Fig. 3) and
some short watercourses overgrown with reeds still
give an impression of the erstwhile abundance of
water in this region. Today modern pump plants
have drained the wadi almost completely. The peas-
ants in the vicinity are taking what remains of the
water, using power pumps, in order to irrigate their
newly laid-out vegetable gardens and olive orchards.

The modern dam in the lower part of the wadi
was constructed in 1987. It has a capacity of up to
17.1 million cubic meters of water, serving the irri-
gation of agricultural ground in the lower Wadi al-
‘Arab, as well as fishing. Since it was put into oper-
ation, not only does the rainwater of the wadi-basin
run into the reservoir, but during the rainy season
additional water is pumped into it from the King

2. A spring in Wadr al-‘Arab.

Abdullah Channel.

In the wadi there is extensive grain agriculture.
Due to the subtropical conditions (under plastic
sheeting) green vegetables can be grown here even
during the winter months, allowing for several har-
vests a year. In the lower wadi tropical and sub-
tropical fruits can also be grown. The upper wadi,
however, is quite rocky and therefore suited mainly
for pasture.

Plants encountered in Wadi al-‘Arab are the
common reed (Phragmites communis), oleander
(Nerium oleander), and tamarisks (Tamarix aphyl-
la). Many species of water birds visit the area in
autumn and spring: the cattle egret (Bubulcus ibis),
the little egret (Egretta garzetta), the great white
egret (Casmerodius albus), and the heron (Ardea
cinerea), as well as the teal (Anas crecca), the coot
(Fulica atra), the redshank (Tringa totanus), the
marsh sandpiper (Tringa stagnatilis), the green-
shank (Tringa nebularia), the pied kingfisher (Ce-
ryle rudis), the Smyma kingfisher (Halcyon smyr-
nensis), and the kingfisher (Alcedo atthis). Besides,
the water frog (Rana ridibunda) and various spe-

3. Channel in Wadr al-‘Arab.
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cies of perch (sp. Tilapia zilli) also live here.!

This idyllic view gives an impression, which
will probably not last much longer though, of how
fertile and green the whole lower wadi once used to
be before modern power pumps started to supply
water to the nearby industrial city of Irbid.

With 45-75% humidity, the average temperature
in the wadi varies from 15°C in winter to 33°C in
summer (Hanbury-Tenison 1984a: 386). Annual
precipitation is about 380mm and occurs mainly in
the period from the end of December until mid-
February.

Tall Zar‘a 4s,)J2 (Fig. 4)

Following the main modern Jordanian traffic
route that runs south of the town of North Shuna
@Ilezll 1,20 ) and ascends from 190m below sea
level to the East-Jordanian uplands, branching off
from the Jordan Valley into Wadi al-‘Arab and
leading up to the plateau via Wadi Aba Safl (uls)
(Sl—o ol , WadT Zahar (,_~; uly) and Wadi al-

‘Amid (35a2l saly), one reaches a small settlement -

(at about sea level) after only a few kilometers. Af-
ter driving about another 2km further northeast
across some rough terrain, one reaches Tall Zar‘a
(2119.2252; plateau 160x160m; Fig. 5). After leav-
ing the village and turning off from the main traffic
route, the fall can be seen towering majestically
over the reservoir (Fig. 6).

D. Vieweger: Tall Zar‘a in Wadr al-‘Arab

As the only notable elevation in the lower Wadi
al-‘Arab, Tall Zar‘a dominates the latter. Not only
are Gadara/Umm Qays and its sanctuary extra mu-
ros within eyesight, but to the west the narrow en-
trance to the wadi can also be overlooked, as well
as the potential crop fields in its western and cen-
tral parts. Likewise, the terraced slopes on the
mountain spur (tillable during the rainy season) are
within view toward the east as well as the hillside
of the wadi forming a wide semicircle from the
east to the south and west (suitable for breeding
small livestock).

Therefore it is not surprising that in the Early
Bronze Age the fall was already used for a hilltop
settlement and served this purpose repeatedly well
into the Middle Ages. Its geological, agricultural
and geostrategic advantages (to the north and east
the hill is protected by sheer rock faces, to the east
and south it obviously overtops the surrounding
area by about 22-25m; see Figs. 1 and 7) are not to
be overlooked.

On the south side there is a modern approach to
the plateau (Fig. 8). Because of the fact that this
path was dug deeply into the tall by a bulldozer, it
cuts through a recent water reservoir with a plas-
tered interior and, on the inclined lower stretch of
the path, through a building constructed with spo-
lia, as well as through old wall courses halfway up
and on the upper stretch. This approach does thus
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5. The western part of Wads al-‘Arab (Ernst Briickelmann and Dieter Vieweger).

not correspond to the topographical conditions of
the tall.

The south flank of Tall Zar‘a offers the best op-
portunity to comfortably overcome the 25m differ-
ence in height, via a 150m long track. The terrace-
like edge, which gradually leads from the south-
west bottom of the zall up to the more spacious pla-
teau in the northeast and now carries irrigation
pipes, obviously worked to the advantage of the
previously existing old track. Unfortunately, in re-
cent times this track was dug to a depth of more
than 50cm for almost its entire length, when irriga-
tion pipes were laid from the well to the nearby
olive orchards. As a result, it was badly churned
up.

The prominent rocky ledge in the southeast,

|| 6. Looking westward from Tall Zar‘a
into Wadr al-‘Arab.

where the old track reaches the plateau, offers plen-
ty of space for an unproblematic hairpin turn to the
west, opening the way to the center of the fall. On
the tall-oriented bank of the upper stretch of the
track there is a huge pile of cultural deposits, into
which a hole of 4.5m depth was dug by robbers
(though it reached neither the natural rock nor any
undisturbed layers). The lower layers yielded Iron
and Bronze Age sherds. The former building at this
place may have served for the protection of the
gate construction.

The ledge also used to contain the natural drain
of the artesian well of the tall. Traces of sinter can
be observed here following the erstwhile flow of
the water. There are even combinations of stalac-
tites and stalagmites which can be admired in a
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7. Tall Zar‘a from the east.

small stalactite cave halfway up the rock face (Fig.
9). They are witness to a substantial flow of water
over long periods.

The plateau of Tall Zar‘a is characteristically
determined by a hollow in the central section (i.e.,
a well) and by the aforementioned slightly sloping
access route in the southeast (formerly serving the
natural drainage of spring water, Fig. 10). Cultural
deposits 4 to 6m deep have formed a broad, slightly
undulating band that seems to encircle the center of
the plateau. Obviously these deposits — produced
by human settlement activity — could accumulate
much faster and more unchecked here than in the
vicinity of the well where the continuous move-
ment of water, including flooding, has to be consid-
ered.

About one third of the plateau surface is used

| 8. The bulldozer-made approach on
! the southern side of Tall Zara.

for agriculture. In classical times the southwestern
part of the plateau had no doubt a distinctive func-
tion. Littered with ashlars that had been worked
and reworked many times and Roman-Byzantine
potsherds, it repeatedly became an objective for
unsuccessful treasure seekers. The discovery of a
pedestal (Fig. 11) as well as some basalt pillar
fragments apparently heightened their frenzy.
Noteworthy is a square aperture carefully framed
with four trimmed stones which leads into a big
cistern with a domed vault of trimmed ashlars (Fig.
12). The cistern, measuring 6x10.5m in width and
maximally 5.75m in depth, was originally covered
with a double layer of plaster about 8cm thick.
From the start it was laid out to contain construc-
tion elements allowing for future extensions by
corbeling. The floor of the cistern shows a secon-
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dary partitioning by walls and evidently served
temporarily as a shelter or storage facility.

9. Stalactite cavern on the eastern side.

The northern terrace of the tall, which is sur-
rounded by Wadi al-‘Arab forming a wide curve,
may have once served as a kind of lower city or ac-
commodated a settlement, connected, in whatever
way, to Tall Zar‘a. A house built with spolia, ruins
of a house in the center of the terrace and addition-
al outlines of (probably recent) houses in the south
suggest this possibility. But not too long ago the
terrace was extensively leveled by bulldozers to
create space for a new olive orchard. As a result
the cultural layers were thoroughly disturbed and
mostly destroyed to piles of displaced stones and
earth covered with predominantly Roman-
Byzantine sherds.

Previous Research

The first archaeologist to recognize the archaeo-
logical importance of Wadi al-‘Arab was Gottlieb
Schumacher (1890: 142f.). Carl Steuernagel (1926:
A 464-467) comprehensively wrote about it in the
Zeitschrift des Deutschen Paldstina-Vereins. Sub-
sequently, this information was taken up by Felix
Abél (1967: 35f.). Nelson Glueck (1951: 182) vis-
ited the wadi in 1942. On that occasion he also re-
ported on the “singularly imposing and completely
isolated hill of Tall Zera‘ah ...”.

To the north, Wadi al-‘Arab adjoins the survey
area explored by the Deutsches Archéologisches
Institut Berlin (“Gadara/Umm Qais-Survey”’; Na-
dine Riedl). The Jordan Valley to the west (e.g., de
Contenson 1960: 12-98; Mellaart 1962: 126-158;
Ibrahim et al. 1975: 41-66) and the area around Ir-
bid facing east (“Beit Ras Survey”) have also been
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] 10. Map of Tall Zar‘a (each square is 20 x 20m).
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11. Pedestal.

12. Cistern.

investigated (e.g., Lenzen and McQuitty 1988: 270).
In the wadi itself two archaeological explora-

D. Vieweger: Tall Zar‘a in Wadr al- ‘Arab

tions have been undertaken until now: The surface
inspection, which took place on the 14th and 15th
of March 1978, was an archaeological rescue in-
vestigation considering the then planning phase of
the Wadi al-‘Arab dam construction. The project
was initiated by the Jordan Valley Authority and
the Department of Antiquities of Jordan. The team
consisted of John M. Lundquist, Terrence M. Ke-
restes (University of Michigan), Bryant G. Wood
(University of Toronto) and Khair Yassine (Uni-
versity of Jordan). The results were published as a
joint project: “An Archaeological Analysis of
Three Reservoir Areas in Northern Jordan” (Ke-
restes et al. 1977/78: esp. 129).

In September 1983 the first campaign of the ar-
chaeological survey, supervised by Jack Hanbury-
Tenison (1984a: 385-424, 494-496), was carried
out in Wadi al-‘Arab. His team included Alison
McQuitty, Mark Hardiner and Nasser Khasawneh.
Within 18 days of fieldwork, 25 square kilometers
were examined, and 102 archaeologically relevant
sites were documented (Hanbury-Tenison 1984a:
389, 398, 403).

Survey

1. Methods and Procedures

For the tall survey conducted in autumn 2001,
Tall Zar‘a was parceled out into 5Xx5m squares,
oriented to the Palestine Grid. The north-south axis
was labeled with letters, the east-west axis with
numbers. For the purpose of the survey, 16 squares
made up one survey square of 20x20m. To simpli-
fy matters, survey squares were labeled with the
name of the southwesternmost 5x5m square. Thus,
survey square V 117, for example, identifies all
squares on the coordinates V-Y/117-120 (Fig. 13).

The survey area covered the whole tall and all
its slopes. In all, 127 survey squares of 20x20m
size were searched, i.e., 5.08ha.

To obtain truly comparable survey results meas-
ures were taken which ensured a uniform standard
for the gathering of sherds: the teams were instruct-
ed jointly and formed according to the same crite-
ria (composed in the same way concerning person-
nel), and a time standard was fixed allowing
enough time for the treatment of single survey
squares; teams were supposed neither to fall below
nor exceed the standard.

For exemplary purposes several survey methods
were applied: in addition to the complete gathering
of all visible artifacts on the surface, a surface ex-
ploration was performed according to the guide-
lines described by Portugali 1981 (which implied
the examination of the tall surface to a depth of
about one shovel). The focus here was on the ques-
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Y117 Y116 [ Y119 | Y120
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wWlil7 |W1l6 | w119 | w120

V117 | V116 | V119 | v 120 | 13- Survey squares and their
denotations.

tion of whether the Portugali method, apart from a
quantitative increase in the amount of artifacts, also
allowed an essentially different qualitative predic-
tion. Finally, we tested whether the results of the
complete fall survey could have been achieved
without the substantial amount of energy spent, that
is, by using random or directed sampling methods.

2. The Tall Survey

Altogether 24,059 sherds (plus many vestiges of
Roman-Byzantine roof tiles) were found and cata-
logued (Fig. 14), 22,318 of these in the course of
the surface inspection of Tall Zar‘a and another
1,741 during the survey based on the Portugali
method (15 squares of 5x5m each). Out of the total
number of sherds 2,847 were diagnostics. All
sherds were evaluated both qualitatively and quan-
titatively. We examined and described 48 different
wares and classified them into 9 chronological
groups (Figs. 15-21).

First of all the chronological classification of
the pottery gathered substantiates a long period of
settlement activity on Tall Zar‘a, which reaches
from the Early Bronze Age well into the Ottoman
period (Table 1). However, the sherds were not
distributed evenly over the tall. The different quan-
tities of sherds found in the various zones of the
tall (to begin with, a distinction was made between

Lisl  {(undet.)
Elsl 3% 1%
2%\ |

Iron

_Hell
5%

\_ Hell-Rom
9%

Rom-Byz _J
25%

14. Chronological classification of all pottery found on Tall
Zar‘a (excluding the Portugali Survey).

the plateau and the slopes) demanded thorough
evaluation.

In order to enable a comparison of the above
listed quantities of sherds found in zones of differ-
ent sizes, the following diagram (Fig. 22) shows
the percentage distribution of the chronologically
classified pottery in every single zone. The obvi-
ous difference between the finds from the plateau
and those from the slopes is conspicuous. On the
plateau finds of later periods dominate. Particular-
ly Hellenistic to Byzantine (79%) and, at a lower
level, Islamic (7%) pottery was found here in con-
siderable numbers. Yet within the latter group of
wares only Middle and Late Islamic pottery differ-
entiate significantly (5% on the plateau against 1-
2% on the slopes). On the plateau the prehistoric
periods (from Early Bronze to Iron Age) reach a
quota of only 14% and are thus underrepresented.
This appears to be quite plausible considering the
huge amount of cultural deposits measuring 5-6m
in depth, as will be shown below. These quantita-
tive differences do not necessarily reflect the in-
tensity of settlement activities during the epochs
they represent.

Table 1: Chronological classification of pottery found on Tall Zar‘a (excluding the Portugali survey).

East South West North Platean T
Undetermined (undet.) 17 26 48 32 191
Early Bronze Age (EB) 671 675 405 214 2359
Middle/Late Bronze Age (MB/LB) 197 355 717 695 2272
Iron Age (Iron) _ 124 152 210 74 758
Hellenistic Period (Hell) 124 191 311 419 1192
Hellenistic-Roman Period (Hell-Rom) 342 429 351 508 1928
Roman-Byzantine Period (Rom-Byz) 656 990 1327 2044 5541
Byzantine(-Umayyad) Period (Byz[/Um]) 1507 1167 1529 2301 7125
Early Islamic (E Isl) 64 61 83 107 374
Late Islamic (L Isl) 94 94 41 311 578
Total result 3796 4140 5022 6705 22318
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15. Early Bronze Age wares.

The vast majority? of the prehistoric sherds slopes of the fall (from 28% on the north up to
(Early Bronze till Iron Age) were found on the 34% on the east side) where, along its extensive
2. On the slopes of Tall Zar‘a, we found ten times as many sherds as on the plateau. Concerning the finds from other pe-
Early Bronze Age sherds and nine times as many Iron Age riods, this proportion averages about 2:1 (slopes:plateau).
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16. Iron Age wares.

edges, the prehistoric layers were not covered by quantities on all slopes of the rall, Early Bronze
later strata as much as on the plateau. Whereas Iron sherds were concentrated on the east, south and
Age sherds were collected in almost comparable west slopes (15-18% against only 8% on the north
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S

17. Fine red wares.

slope). Middle and Late Bronze finds occurred
most frequently on the east and north slopes (12
and 14%, respectively).

As expected, the average amount of finds per

survey square on the plateau was high, namely 203
sherds per survey square; yet this amount was also
found on the rocky northern slope that descends
steeply to Wadi al-‘Arab. Along its edges and at

-167 -



ADAJ 46 (2002)

iewiemw,m@eﬁﬂg

18. White Slip Ware (Cyprus/import)
(top); fine wares (centre); Late
Roman C/African Red Slip (bot-

tom,).
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the bottom artifacts were found in large amounts like edges of the slope with its height of 25m and
(201 per square). Even more pottery was found on covered with cultural remains, and some of the ani-
the west slope (207 per square). The many terrace- mal burrows practically guaranteed good finds. By
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19. Terracotta wares (top); Gadara Ware (centre); Islamic wares (bottom).

contrast, the south slope (127 per square), because
it is better protected against cracks by antique
walls, and the east slope (140 per square), because
it is dominated by boulders, produced a lower aver-

age result.

The following beam diagrams (Fig. 23) illus-
trate the quantitative data in a more detailed way.
The x-values of the diagrams represent the average
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20. Coarse wares.

number of finds per square (20x20m). When com-
paring the figures, the abundance of Rom-Byz (on
average 62 finds per survey square) and Byz[/Um]
pottery (70 per square) on the plateau is conspicu-

I}
| f?
/
ous. ,
As regards the finds on the east, south and west

slopes, the distribution graphs of the chronological
classification are quite similar, whereas the flat pla-
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N

21. Very coarse wares (top); stone handle (bottom).

teau and the steeply descending slope to the north
show similarities in spite of their differences. It is
difficult to interpret this aspect, but perhaps it can
be related to the fact that there was a settlement in

the northern part of the plateau in Roman-
Byzantine times (directly below the morth slope
and above the bend of Wadi al-‘Arab which pro-
ceeds north of this place).
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It has already been mentioned above and could
be confirmed that prehistoric artifacts were found,
and above the bend of Wadt al-‘Arab which pro-
ceeds north of this place).

It has already been mentioned above and could
be confirmed that prehistoric artifacts were found,
especially on the east, west and north slopes. Nev-
ertheless, the even distribution of Early Bronze pot-
tery over the whole west half and the northeastern
slope of the rall is remarkable. Compared to an av-
erage of 20 sherds per survey square, 35-94 were
found here. Two survey squares (Z113 and R109)
turned up 80, survey square AM109 even 94 Early
Bronze Age sherds. Only few, though especially re-
markable ceramic concentrations were located be-
tween the north plateau and the north slope; in all,
38 sherds in survey square AQ133, 68 in AU137
and, surprisingly, 158 in AM141 — by far the
highest density of Early Bronze (and thus prehistor-
ic) pottery — could be identified. The topographi-
cal shape of the fall does not clearly explain this
peculiarity.

The Iron Age ceramics, which were less well at-
tested in terms of quantity (on average 6.56 finds
per square), were found to be concentrated mostly
on the northwest slopes (15-29 finds per square)
and, to a lesser extent, in the northeast (up to 25
finds per square) and southeast (up to 19 finds per
square). With 59 sherds, the robbed grave in survey
square AM145 obviously yielded the highest densi-
ty of Iron Age pottery.

In contrast to what we expected, Roman-
Byzantine sherds, which were found in great num-
bers throughout, did not show a quantitative con-
centration in the southwestern and southern areas
of the plateau where, characteristically, the corre-
sponding architecture dominates (see above; just
two survey squares, Z121 and R125, yielded 210
sherds each). Instead, the ceramic finds of the Ro-
man-Byzantine era were concentrated in the central
west (nearly constantly more than 200, even up to
550 finds per square), northwest (up to 460 finds
per square) and northeast areas of the plateau (up to
320 finds per square) and the upper slopes of the
tall adjoining these areas.

The Islamic sherds showed a high concentration
on the plateau, in particular in the vicinity of the
well, though in different ways. Whereas the Early
Islamic finds occurred mainly near the well and es-
pecially in the northeastern corner of the plateau,
the Middle and Late Islamic ceramic finds covered
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the area extending from the well and its immediate
surroundings to the south. However, in spite of the
especially on the east, west and north slopes. Nev-
ertheless, the even distribution of Early Bronze
pottery over the whole west half and the northeast-
ern slope of the tall is remarkable. Compared to an
conspicuity of the mostly painted or glazed arti-
facts, the quantity of the sherds found is quite lim-
ited. Hence one could infer that in Islamic times
only certain sections of the plateau were used for
settlement purposes. Only excavations can prove or
disprove the validity of such conclusions, though.
At any rate, early in the 20th century, Steuernagel
(1926: A 465) reported that the hill was “now at
least partially inhabited again”.

3. Comparison of Various Survey Methods

The general arrangement was that surveys
should always be conducted by persons who were
thoroughly instructed in advance and who would
always operate as a two-person team. They had to
accomplish the search of 400 square meters (one
survey square) in one hour, completing 7 survey
squares a day. The geographic achievement profile

(i.e., the proportion of steep slopes — inclined sur-

faces — level surfaces) was planned in advance in

such a way that it was comparable from day to day.

Extra work per day and premature changing from

one survey square to another were considered un-

desirable as were delays. These measures were in-
tended to maintain the same standard of collecting
from the first to the last square and to prevent an
increase in the error rate by different subjective

“concepts” of gathering methods, speed, topo-

graphically caused problems or other, personal as-

pects.

The following survey methods were adopted:

a) the complete fall survey; area: 127 squares of
20x20m (expenditure of work: 18 workdays
for 2 persons);

bl-4) four surveys based on different3 random
samples of survey squares; area: 15 squares of
20x20m per person (expenditure of work: 2
workdays each for 2 persons);

cl-2) cl) a survey based on a directed sample of
survey squares I4 (condition: 3 squares per
slope and 3 squares on top of the plateau); c2)
a survey based on a directed sample of survey
squares II (without any preconditions con-
cerning the location on the tall); area: each 15
squares of 20x20m per person (expenditure of

3. Three times we chose a random sample of Tall Zar‘a as a
whole. Once (b4) we chose a random sample of three
squares from each of the five main areas of the rall.

4. After a thorough inspection of Tall Zar‘a, but before the sur-

vey was started, two archaeologists independently selected
15 squares each. They had to select those squares which
were representative of the five main areas of the fall.
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work: 2 workdays each for 2 persons);

d)  a survey based on the methodological guide-
lines of Portugali (1981). Because a complete
exploration of the zall according to these guide-
lines appeared to be unworkable, the method
described under c1) was chosen as a basis for
the selection of the “Portugali squares” (a sur-
vey based on a directed sample without any
preconditions concerning the location on the
tall); area: 15 squares of 5x5m (expenditure of
work: 4 workdays for 2 persons — estimated
expenditure of work for a complete survey:
135.5 workdays for 2 persons).

Leaving the usual subjective distortions aside,
the complete gathering of sherds guarantees the
most representative view of the facts which can be
brought about by a survey. Considering this, the ex-

penditure of 18 workdays appears to be justifiable.
It allows not only for an overall evaluation of the
complete zall, but also of single — even small —
areas in a representative way. To work out an exca-
vation strategy, reliable data about smaller and
bigger tall areas are needed, for example about are-
as with an extremely, or at least extraordinarily
high or low concentration of sherds of a specific
ware or period. Therefore, an inclusive fall survey
seems to be an unalterable precondition for the ex-
cavation of a multi-phased fall with massive cultu-
ral layers.

As will be shown below, the random selection
of about 10% of the total survey area has produced
a surprisingly rich database for a reliable estima-
tion of the total amount of finds, of their chrono-
logical distribution and the proportional relations

Table 2: Sequence of deviations. % Tall Random selection Directed
. survey selection
Formula (deviation): II x—all2=2(xi-ai)2. a by b, bs b, C4 C
= (undet.) 1 1 0 | 2 ; 0
The average deviation with 99% con- EB 11 13 9 12 11 13 8
fidence is 2.8%, the maximal devia-
tion is 10%. The average deviation MB/LB 10 10 12 8 9 7 8
with 95% confidence is 2.4%, the iron 3 4 4 4 4 4 3
maximal deviation is 8.5%. Hell 5 4 6 6 5 5 6
Hell-Rom 9 10 8 8 ] 8 7
Rom-Byz 25 22 26 26 28 26 26
Bys(/Um) 31 32 32 31 29 34 38
E sl 2 2 1 2 1 1 1
L Isl 3 2 2 2 3 1 3
Difference’ 0 424 | 40 | 316 | 40 | 548 | 8.37
% Directed Portugali
° selection method
Cq d
(undet.) 1 0
EB 13 12
MB/LB 7 3
Iron 4 3
Hell 5 5
Hell-Rom 8 10
Rom-Byz 26 27
Bys{/Um) 34 37
E sl 1 1
L st 1 2
Difference 5.48 9.70
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/between the represented periods (as far as this can
/ be established in a survey). If, within the scope of
extensive geographic explorations, tulizl are to be
included, this method seems to be recommendable.
Especially the expenditure-income ratio (also con-
sidering the evaluation of the artifacts) is impres-
sive because of its high efficiency. However, it
should be kept in mind that single areas of the zall
cannot be surveyed comprehensively with this
method. The directed selections show only a mod-
erately satisfactory result.

The expenditure of work for conducting a sur-
vey according to the Portugali guidelines is enor-
mous. Because of the size of Tall Zar‘a, only a
sample of squares as a basis of future explorations
will undoubtedly be workable. Considering the lim-
ited prospects for gaining information in view of
the many periods and the long enduring settlement
of the rall, a survey based on this method appears
not to be useful in the present case.

Relating the sample-based surveys to the overall
tall survey as the point of reference, a clear se-
quence of several deviations can be established
(Table 2).

Geoelectric Tomography

Within the scope of the geophysical exploration
of the rall, geoelectric mapping and two-
dimensional as well as three-dimensional tomo-
graphic techniques were used in order to:

- be able to plan archaeological excavations in ad-
vance and to develop exact strategies for the
planned excavation;

- acquire knowledge of non-excavated areas; and

- leave undisturbed larger excavation areas for
coming generations.

For the purpose of the geophysical exploration a
LGM 4-Point Light uC and a Geolog 2000 Geo-
Tom were used. On Tall Zar‘a more than 50 pro-
files in various configurations could be measured.

D. Vieweger: Tall Zar‘a in Wadr al-‘Arab

Below, two outcomes, which will be published
here beforehand, are interpreted:

The first measurement (Fig. 24) shows a profile
(in dipole-dipole configuration) which runs across
the tall in an east-west direction and yields essen-
tially geological insights. For this 63 electrodes
were positioned at a distance of 2m. In the profile
shown, a cultural layer of 5-6m in thickness can be
recognized, showing a low-ohmic value (up to
10022 to the max.) below the dried-up surface
which, as expected, appears as a high-ohmic anom-
aly (more than 160€2). An important observation of
our survey confirms the enormous thickness of the
cultural layer of Tall Zar‘a. The cistern found in the
southeast of the tall, which has a depth of 5.75m,
reaches up to the actual fall surface directly above
the cistern’s round brickwork arch and is built on
bedrock.

In the east, bedrock almost reaches up to the
surface. Since the fall as a whole slopes slightly to-
ward the east, drainage occurred in that direction.
Probably the remarkable down-going double-conic
(low-ohmic) area at meter 32.0 is connected with
the functioning of the artesian well.

On the west slope about 20 parallel placed pro-
files were plotted and measured with 50 electrodes
at 0.5m distance. Here the dipole-dipole configura-
tion was also used in order to ensure a better reso-
lution of the screen process prints. In this way, a lo-
cation of the walls on the slopes of the tall should
be possible. On the surface they cannot be local-
1zed. In the model illustrated in Fig. 25, two high-
ohmic anomalies can be traced at meter 4.0 and

'11.0, lying up to 2m below the surface. Since these

anomalies occur in all 20 parallel profiles, it can be
assumed that they are related to the remains of wall
structures. Detailed analyses — especially the
three-dimensional modeling of measurement values
— are currently under way.
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24. East-west profile of the Tall Zar ‘a plateau (Iteration 4, RMS-fault = 24.5).
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25. West slope profile (Iteration 4, RMS-fault = 12.9).
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THE SURVEY IN THE REGIONS OF
‘IRAQ AL-AMIR AND WADI AL-KAFRAYN, 2000

Chang-Ho C. Ji and Jong Keun Lee

A third season of the survey inthe regions of
‘Iraq al-Amir (——¥! 3l,—<) and Wadi al-Kafrayn
(003 sals) took place in July and August, 2000. In
1996, the first season of the archaeological survey
covered the area within Skm radius of ‘Iraq al-
Amir focusing on the region along Wadi as-Sir
(el g0l5) (Ji 1998a). In 1998, the survey area was
extended westward to the Jordan Valley, covering
the area which extends from Wadi al-Kafrayn in
the south to the rocky ranges and hills overlooking
Wadi Shu‘ayb («+== $-15) to the north and the west
(Ji and Lee 1999). The primary goal of the 2000
survey was to expand our previous work westward
and eastward in order to find more archaeological
evidence of human activities and thus to under-
stand settlement pattern and history of the ‘Iraq al-
Amir region in a broader context. To this end, the
2000 survey first centered on locating new ancient
sites in the regions of Wadi ash-Shita (5!l saly),
Wadi al-Bahhath (&l sols), the Wadt al-Kafrayn
dam, the Wadi Shu‘ayb dam, and the modern city
of Wadi as-Sir (see Fig. 1). Part of the 2000 survey
area, however, was visited and surveyed by various
research groups and scholars during the past centu-
ry, such as Glueck (1939; 1951), Prag (1991), Prag
and Barnes (1996), Villeneuve (1988), Waheeb
(1997), and Yassine, Ibrahim, and Sauer (1988).
Accordingly, a second primary purpose of the 2000
survey was to revisit all the known sites in the sur-
vey area to ascertain previous datings and descrip-
tions of each site.

Besides, given the importance of ‘Iraq al-Amir
to the history of the Iron II to Roman periods in
Jordan, special attention was given to the investiga-
tion of the extent and nature of the Iron Age, Helle-
nistic, and early Roman settlements in the region.
Put another way, in addition to the two preceding
research goals, the third season of our survey was
designed to increase our knowledge, both chrono-
logically and geographically, of ‘Iraq al-Amir’s re-
lationship with and relative role to the development
of other ancient Iron Age, Hellenistic, and Roman
ruins of the vicinity such as Khirbat as-Str ( 4,
sy and Khirbat Sar (Llw L,2) (both in the imme-
diate vicinity of the modern city of Wadi as-Sir)
and outside the vicinity to the sites of Tall Barakat

(&l<,s J5), Khirbat al-Habbasa («.iadl 4,,2), Tall
al-Hammam (sGat 5), and Tall Bulaybil (Jsb &),
all of which are located near the Jordan Valley.

Along with the 1996 and 1998 surveys, at each
archaeological site the 2000 survey team recorded
all the visible architectural remains above ground
and made sketch maps for them. Off-site features
were also investigated and documented as much as
possible. A major effort, however, centered on the
collection of pottery sherds and artifacts at each
site. The Madaba Plains Project Survey Manual
was adopted continuously as the main guide for
these efforts (Herr and Christopherson 1996). For
the present report, we proceed in two stages. Part 1
summarizes the results of the 2000 archaeological
survey and suggests a chronological distribution of
archaeological remains in the region, and in the
process, highlights the significance of the 2000 sur-
vey for the study of Iron II-Hellenistic history in
Jordan. Part 2 presents detailed descriptions of
some prominent ancient ruins in the 2000 survey
area.

Results of the 2000 Survey

As presented in the previous reports and papers,
in 1996 and 1998, a total of 174 sites were visited
and studied (Ji 1997; 1998a; Ji and Lee 1999; Loh
and Ji 2000). To summarize, of the 174 sites re-
corded in the previous two surveys, 46 sites con-
tained pottery sherds dated to the Chalcolithic and
Early Bronze periods. Early Bronze IV-Middle
Bronze I, Late Bronze II, and Iron I sherds came
from seven, four, and 11 sites respectively, where-
as Iron II-Persian pottery was found at 56 sites,
clearly indicating an increase in human activities in
the region during the late Iron II-Persian periods.
This settlement increase continued into the subse-
quent Hellenistic and early Roman periods; a varie-
ty of Hellenistic and early Roman pottery corpus
was collected at 53 sites. During the late Roman
period, the number of settlement sites appears to
have decreased to 32 sites, yet it increased dramati-
cally again during the Byzantine period, since Byz-
antine pottery sherds were collected at 110 ancient
sites. Finally, Early and Middle Islamic sherds
came from 27 and 18 sites respectively.
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In 2000, a total of 42 archaeological sites were
found or visited, and this discovery brings the sur-
vey site total to 216. The 2000 archaeological sites
were dominated by cities, villages, small watchtow-
er-like structures, and watermills, which accounted
for 71.43% of the site total of 42 (see Table 1).
There were 14 cities or villages in the 2000 survey
area. Nine of the 42 sites were classified as circular
watchtower-like structures, and the four agricultu-
ral feature sites, which included cisterns, dams, ter-
race walls, and cup-holes, almost equaled the num-
ber of farmstead buildings and seasonal camping
sites. The survey team also discovered seven water-
mill sites. Turning to site position, we saw that 33
sites (78.57%) are situated on hills or ridges over-
looking their vicinities; in contrast, a plain area
contains only one (see Table 2). According to the
previous surveys, in the ‘Iraq al-Amir region the

. two most common types of archaeological sites are

fortified cities and circular watchtower-like struc-
tures located on high hills or ridges. This was also
the case in the 2000 survey area. For example, in
2000, we discovered and documented a large num-
ber of circular watchtowers (Survey Sites 175-179
and 187-191) on the rocky ridges east and west of
the Wadi al-Kafrayn dam, some of which were
possibly associated with the forts at Tall Barakat
and Khirbat al-FHabbasa (see Figs. 2-4 and below).
On the other hand, a chronological comparison
of the findings of the 2000 survey to those of the
previous surveys reveals a degree of correspondence
between them in the number of settlements occu-
pied in each period from the Chalcolithic period to
the Middle Islamic period (see Table 3). Specifical-
ly, the regions of Umm Hadhar Plains (o3~ ¢7), the
southern Jordan Valley, and the modern city of

Table 1: Frequency table and pie

chart for the archaeolog- Site Type N %

ical sites by type.
City/Village 41 (14)* 18.98% (33.33%)*
Circular Watchtower 60(9) 27.78% (21.42%)
Cistern/Cuphole/Dam/Quarry 20(4) 9.26% ( 9.52%)
Buildings/Wall Lines 50(3) 23.15% ( 7.14%)
Cave/Camp Site/Sherd Scatter 17(5) 7.87% (11.90%)
Cemetery/Monastery 14(0) 6.48% ( .00%)
Watermill 14(7) 6.48% (16.67%)
Total 216 (42)

Watermill

*(): The number and proportion of sites that were surveyed in 2000.

Cemetery/Monastery

City/Village

Building/Wall Lin§

Cave/Camp Site

Cistern/Cuphole/Dam

lar Watchtower
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Table 2: Frequency table and pie chart
for the archaeological sites by
position on slope.

Location Type N %
Hilltop/Upper 101 (20)* 46.76% (47.62%)*
Middle/Lower 83 (13) 38.43% (30.95%)
Valley Bottom 30(8) 13.89% (19.05%)
Plain 2(1) .93% ( 2.38%)
Total 216 (42)

*( ): The number and proportion of sites that were surveyed

in 2000.

Plain

Valley Bottom

Middle/Lower Slo

Table 3: Chronological distribution of the archaeological sites in the region of ‘Iraq al-Amir.

Chronology/Survey 2000 Survey 1996-2000 Survey
N % N %

Chalcolithic/Early Bronze 9 21.43% 39  18.06%
Middle Bronze 1 2.38% 4 1.82%
Late Bronze 2 4.76% 5 2.31%
Iron I 9 21.43% 18 8.33%
IronII 8 19.05% 35 16.20%
Persian 6 14.29% 26 12.04%
Hellenistic 15 35.71% 56  25.93%
Roman 12 28.58% 29  13.43%
Byzantine 13 30.95% 97 4491%
Early Islamic 3 7.14% 21 9.72%
Middle Islamic 2 4.76% 19 8.80%
Total 42 216
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Wadi as-Sir seem to have been densely populated
during the Chalcolithic-Early Bronze I, Iron II-
Persian, and Byzantine periods. The settlement was
also dense during the Hellenistic period. Of the 42
sites recorded during the 2000 survey, six sites con-

tained pottery sherds dated to the Chalcolithic and

Early Bronze periods. Late Bronze II sherds came
from two sites, whereas Iron I, Iron II, and Persian
sherds were found at five, five, and four sites re-
spectively. Nine sites produced Hellenistic pottery;
five sites had Roman sherds. Important examples
of Chalcolithic-Early Bronze remains are Tall Ba-
rakat, Tall al-Hammam, Khirbat Shu‘ayb, Tall al-
Mustah (zUswdl J5) and Tall Bulaybil. Iron II-
Persian, Hellenistic, and early Roman evidence was
pronounced at Khirbat as-Sir, Tall Bulaybil, Khir-
bat Umm Farwa (358 »7 4.,3), Tall Barakat, Khirbat
al-Habbasa, Tall at-Tahiinah (@s=Ul ), Tall al-
Hammam, Khirbat al-Bahhath, and Khirbat ash-
Shita. Notice that all these early antiquity sites are
clustered either in the Wadi Shu‘ayb dam area or
along the Wadi al-Kafrayn and the Wadi as-Sir. On
the other hand, Byzantine sherds came from seven
sites; Early Islamic and Middle Islamic sherds were
found at three and one sites respectively. This late
antiquity pottery was particularly abundant at Tall
al-Mustah, Tall at-Tahiina,, and Khirbat Sar. It is
important to note that Tall al-Mustah and Tall at-
Tahiinah are located on the low hills adjacent to the
Jordan Valley and Khirbat Sar is situated within
the municipal boundary of the modern city of Wadi
as-Sir, near the watershed point of Wadi ash-Shita.
The Wadi al-Bahhath region lacks major Byzantine
and Islamic sites.

The preceding observation may be sufficient to
demonstrate that the Chalcolithic-Early Bronze I
and Iron I-Hellenistic periods were periods of sig-
nificant settlement in the regions of the Umm
Hadhar Plains, Wadi al-Bahhath, Wadi Shu‘ayb,
and Wadi as-Sir. This fact stands in contrast with
the area between the modern city of Wadi as-Sir
and Wadi ash-Shita, an upper stream of Wadi al-
Kafrayn, which was more densely populated during
the Byzantine-Islamic period than in the earlier pe-
riods. This observation is more or less in harmony
with the results of the previous fieldwork along the
Wadi as-Sir and the Wadi al-Kafrayn, and hence,
the lead author’s prior discussion of ancient settle-
ment patterns in the vicinity of ‘Iraq al-Amir still
seems tenable (Ji 1998a). Despite the sub-regional
differences in occupational pattern, however, suf-
fice it to say that the regions of ‘Iraq al-Amir and
Wadi al-Kafrayn as a whole continued to experi-
ence some level of prosperity from the Chalcolithic
to the Islamic periods, as evidenced by more than

216 sites. The exception to this generalization is
the Middle Bronze II-Late Bronze I period; up till
now there is no evidence for specific settlements
dated to this period. The Late Bronze II and Iron I
periods appear to represent a transition period from
this occupational gap to the Iron II-Early Roman
settlement intensification.

Given the importance of ‘Irdq al-Amir to the
Iron II-Hellenistic history in Jordan, let us address
a couple of key findings related to the Iron II-
Hellenistic period and their historical implication
for the Tobiads at ‘Iraq al-Amir. First, in view of
the 2000 survey results, it seems clear that in the
areas of the Wadi al-Kafrayn dam, the Wadi
Shu‘ayb dam, and the Wadt al-Bahhath, the Helle-
nistic period witnessed the greatest density of pop-
ulation and settlement, and many of the Hellenistic
sites were occupied previously during the Iron II-
Persian periods. This finding is consistent with our
prior observation that during the Hellenistic period,
population was dense in the vicinity of ‘Iraq al-
Amir and the region along Wadi as-Sir and Wadi
al-Kafrayn, and this settlement intensification was
a continuation of the Iron II-Persian human activity
in the region (Ji 1998a; Ji and Lee 1999). Second,
principal reasons for this long-term Iron II-
Hellenistic settlement intensification along Wadi
al-Kafrayn and in the Wadi Shu‘ayb dam area are
very likely to be the influence and prosperity of the
Tobiads at ‘Iraq al Amir. According to some recent
archaeological studies on the Tobiads, the regions
of Wadi al-Kafrayn and Wadi Shu‘ayb need to be
treated as a continuation of the settlements in the
Iraq al Amir region. Besides, the Persian and Hel-
lenistic dwellers of the ‘Iraq al Amir region, most
likely the Tobiads, were possibly involved in build-
ing settlements for strategic and commercial pur-
poses in the given areas along Wadi al-Kafrayn
and Wadi Shu‘ayb (Ji 2001). On the basis of ar-
chaeological and historical evidence, it also now
seems reasonable to suggest that the onset of Tobi-
ad habitation at ‘Iraq al Amir happened no later
than the late Iron II, and in the early Hellenistic pe-
riod, the principality of the Tobiads was already
long established at ‘Iraq al Amir (Ji 1998b). Put to-
gether, the results of the 2000 survey of Wadi al-
Kafrayn and Wadi Shu‘ayb offer strong empirical
evidence for the view that the region experienced a
great density of population during the Iron I-early
Hellenistic period, and this dense occupation was
closely related to the prosperity of the Tobiah’s
habitation at ‘Iraq al Amir.

Third, in this vein, one interesting finding from:
the 2000 survey is the concentration of large late
Hellenistic settlements in the Umm Hadhar Plains
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2. A watchtower-like structure
at Survey Site 187 (looking
southeast).

3. A watchtower-like structure
at Survey Site 188 (looking
southeast).

4. A watchtower-like structures
at Survey Site 190 (looking
southwest).
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and its immediate vicinity. Examples are Tall Ba-
rakat, Tall al-Hammam, Tall at-Tahtinah, and pos-
sibly Khirbat al-Habbasa. Related to this finding is
the evidence from Rujm Umm Hadhar South (#—=v
il Hia o7) in the Umm Hadhar Plains, which ap-
pears to be a fortress or fortified villa built original-
ly in the mid second century BC and used through
the early first century BC (Ji and Lee 1999; Waheeb
1997). In a recent paper, the authors have presented
in detail the archaeological and historical signifi-
cance of these sites and the Umm Hadhar Plains to
the study of transition from the Hellenistic period to
the early Roman period in Jordan (Ji and Lee forth-
coming). Hence, the readers may refer to this paper
for a more detailed discussion of the Umm Hadhar
Plains and its vicinity. To recapitulate some impor-
tant points on the region and the late Hellenistic pe-
riod, however, in the ‘Iraq al-Amir region many
Iron II-early Hellenistic sites were likely to have
been abandoned at the beginning of the late Helle-
nistic period, although many of the sites were reset-
tled by the early Roman period, following a brief
occupational hiatus (Ji 1998a; Ji and Lee 1999; P.
Lapp 1962; 1963; N. Lapp 1983). In view of this
potential absence of prominent late-second-century
Hellenistic sites outside of the Umm Hadhar region,
the frequent appearance of late-second-century pot-
tery in the Umm Hadhar Plains and its vicinity may
imply that the Umm Hadhar region was inhabited
during the late second century BC, and thus, its hu-
man resettlement slightly antedated other late Helle-
nistic settlements along Wadi al-Kafrayn and Wadi
as-Sir.

Description of Selected Sites

1. The Wadi al-Kafrayn and the Wadr Shu‘ayb
Dam Region

Tall Barakat 'S, & (Survey Site 178; PG: 213.87/
140.08): Tall Barakat is situated at the southern end
of the ridge which forms the western side of the
Umm Hadhar Plains, about 200m west of the Wadi
al-Kafrayn dam. This site appears to have been a
large walled settlement overlooking the Wadi al-
Kafrayn and the southern Jordan Valley. The spur
on which Tall Barakat stands commands a remark-
able strategic view over the surrounding areas. Tall
Barakat was visited by Prag and Barnes (1996),
and they provided detailed description of the site.
According to our survey, Tall Barakat consists of
three parts: an Early Bronze city on the northwest-
ern part of the site, a smaller later citadel on the
southeastern part, and another citadel at the eastern
end of the site (see Figs. 5-7). Specifically, on the

northwestern part, we observed the remains of en-
closure walls associated with Early Bronze pottery.
Several ancient buildings were found to be asso-
ciated with the enclosure walls near the acropolis
of the Chalcolithic-Early Bronze settlement, one of
which seems to have been an about 7 x 9m house
divided into two rooms by a compartment wall. In
addition, we noticed that the lower course of walls
of a roughly triangular-shaped citadel was clearly
discernible for over 100m along the southern sides
of the site. The external defense walls measure ap-
proximately 1.5m thick. These walls must repre-
sent “the upper citadel of the Roman fortress” of
Prag and Barnes, who describe the upper citadel as
“narrow and triangular” with retaining walls, possi-
bly fortification walls, which “were constructed to
the north and south to extend and retain the struc-
tures at the top” (1996: 56). Situated on the eastern
terrace of this site is a rectilinear citadel that must
be related to the upper citadel situated on top of the
spur. As stated in the report of Prag and Barnes,
this lower citadel includes an enclosure wall, tow-
ers, cisterns, and aqueducts.

During the survey of Prag and Barnes (1996:
59), a small number of Roman and Byzantine pot-
tery was reportedly collected plus a large number
of Early Bronze pottery sherds. Not surprisingly,
Chalcolithic-Early Bronze pottery dominates our
survey pottery assemblage from the northwest part
of Tall Barakat suggesting an Early Bronze Age
occupation of this site. At the east side of Tall Ba-
rakat, however, the survey team found several di-
agnostic late Hellenistic-early Roman pot sherds
plus possible Byzantine body sherds. This ceramic
evidence indicates that “the Roman fortress” of
Prag and Barnes may be renamed to the “late Hel-
lenistic and early Roman fortress” and reassigned
to the late second and early first centuries BC (see
Ji and Lee forthcoming for the late Hellenistic and
early Roman numismatic evidence from Tall Ba-
rakat, which confirms the results of our prelimi-

nary pottery analysis).

Khirbat al-Habbasa iwsiall 4 (Survey Site 180;
PG: 214.43/139.18): Khirbat al-Habbasa is a forti-
fication site about 800m east of Tall Barakat and
about 500m northeast of Tall al-Hammam. This
site is situated on an isolated summit of the hill that
overlooks Tall al-Hammam, the warm springs near
al-Hammam, and the southern Jordan Valley. Prag
and Barnes (1996) visited Khirbat al-Habbasa and
published a detailed description of the fortress.
This site also appears in Glueck’s survey report
(1951: 384), yet he did not visit the site. We saw
Khirbat al-Habbasa essentially as Prag and Barnes
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5. The Early Bronze Age settlement
area on the northwestern part of
Tall Barakat (looking south).

6. The Late Hellenistic and Early Ro-
man upper citadel at Tall Barakdt
(looking east).

The Late Hellenistic and Early Ro-
man lower citadel at Tall Barakat
(looking north).
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described it except that there are many more dis-
cernible compartment walls inside the rectangular
building at the upper citadel than presented by Prag
and Barnes. At the upper citadel, Prag and Bames
discerned the line of a main enclosure wall, two
lines of compartment walls inside the enclosure
wall, and the substantial retaining walls on the
slopes just below the citadel. The original upper
citadel appears to have been at least 4m high above
bedrock. The lower citadel encloses an area of
4150m sq, and the area inside the enclosure wall
consist of a series of terrace walls, various building
remains, and water storage facilities. As illustrated
in the study of Prag and Barnes, there are ancient
aqueducts which brought water to the cisterns in
the lower enclosure from the plateau to the east.

Given -the systematic survey of Khirbat al-
Habbasa by Prag and Barnes, the survey team cen-
tered its efforts on the collection of pottery. Prag
and Barnes found a small amount of pottery dated
to the late Hellenistic-early Roman and late Byzan-
tine-early Islamic periods. As Prag and Barnes stat-
ed, pottery was very sparse on the surface. The sur-
vey team collected only two diagnostic sherds
possibly dated to the late Hellenistic and early Ro-
man periods plus a small number of body pot
sherds.

Tall Bulaybil J-———Ls J5 (Survey Site 181; PG:
210.52/146.30): Tall Bulaybil is located on a natu-
ral rise approximately 200m north of the Wadi
Shu‘ayb dam, near the confluence of Wadi Ju-
ray ‘ah (‘2= ¢ls) into Wadi Shu‘ayb. Situated on
top of a high hill, Tall Bulaybil dominates the ap-
proaches from the Jordan Valley to the Juray‘ah
Valley and the Jordanian Plateau via Wadi

Shu‘ayb. The summit of Tall Bulaybil is flat and
rectangular (Fig. 8). Unfortunately, the summit of
the site has largely been bulldozed and cleared by
military activities, and now a military trench and
associated installations surround the summit. This
hilltop currently includes no visible ancient build-
ing remains. According to the survey, however,
part of the defense walls which once enclosed the
entire site are discernible around the site, particu-
larly on the eastern side. The survey team identi-
fied two to three defense walls on the eastern slope,
which probably indicate that Tall Bulaybil was for-
tified at least twice in different periods. The latest
defense system seems to have included several
square or rectangular towers, one of which was
measured and documented by the survey team.
This tower is about 6m by 12m, and still remains
standing about 1m high. It was solidly constructed
of limestone blocks with walls measuring about 1m

thick. This observation is in line with Glueck’s
analysis of aerial photographs (1951: 370) which
led him to suggest that in ancient times, Tall Bu-
laybil was protected by a fortification system. The
most noticeable structure at Tall Bulaybil is a po-
tential gate system associated with a tower and a
staircase leading up to the tower (Fig. 9). This gate
system is located on the southern slope of the site,
and the staircase was about 6m wide and probably
included more than 20 steps.

There is an abundance of pottery at this site,
plus several natural caves between the site and
Wadi Shu‘ayb. At Tall Bulaybil, Glueck (1951:
370-371) collected numerous Iron I-II sherds plus a
small number of Roman and Byzantine fragments,
yet he “found no Bronze Age sherds whatsoever on
this site”. On the basis of this result, he gave
weight to the identification of Tall Bulaybil as bib-
lical Beth-Nimrah. Glueck further pointed out that
Tall Bulaybil had been abandoned after the Iron I
period and a long occupational gap had continued
until the Roman and Byzantine periods. Glueck
also suggested that in the Hellenistic period, the
site of biblical Beth-Nimrah was moved about
1.5km to Tall Nimrin (o= J5). This view, howev-
er, may be now subject to revision given the ce-
ramic evidence that we noted at the site; Tall Bu-
laybil was a thriving urban center during the early
Hellenistic period and was resettled during the late
Hellenistic and early Roman periods. The survey
team collected Early Bronze, Iron I, Iron II, Per-
sian, Hellenistic,:and late Hellenistic-early Roman
pottery sherds. The Iron II and Hellenistic sherds
dominated the pottery assemblage.

Khirbat Shu‘ayb (w3 L,2) (Survey Site 183; PG:
211.43/146.27): Site 183 is a completely ruined
site on a ridge, approximately 1km east of Tall Bu-
laybil, providing a good view over Tall Bulaybil,
Wadi Shu‘ayb, and Wadi Juray‘ah. The survey
team has arbitrarily named the site, Khirbat
Shu‘ayb. The defense wall, which encloses the en-
tire site, is about 2m thick and still stands up to
about 2m high (Figs. 10, 11). Four rooms flank the
northern side of the defense wall, each of which
measures about 3m by 6m. The site appears to
have been partitioned into four sections by three
walls built in the direction of east and west. Three
round structures of different sizes were observed
along the western defense wall, which seems to
have been originally built as part of the defense
system. Two additional building remains are visi-
ble near the southern end of this site, probably used
for residency or storage. There is one possible
Chalcolithic or Early Bronze tomb on the western
side of this site, and the survey team collected nu-
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merous pot sherds in and around this tomb. The
pottery sherds from Khirbat Shu‘ayb are assigned
to either the Chalcolithic-Early Bronze period or
the Persian-Hellenistic period.

Tall al-Hammam (sL=4 J5 ) (Survey Site 186; PG:
213.93/138.74): Tall al-Hammam, one of the larg-
est ancient ruins in the Jordan Valley, provides a
commanding view of the approaches from the
Ghawr to the Wadi al-Kafrayn (Fig. 12). It is locat-
ed approximately 400m south of the Wadi al-
Kafrayn dam. Glueck (1951; Khouri 1988: 76)
identified this site as biblical Abel Has-Sittim
where Joshua and the Israelites had camped before
crossing the Jordan River. The hilltop of this site
must have been a fairly flat, platform-like area be-
fore modern military activities disturbed it (Figs.
13, 14). Although the summit of Tall al-Hammam
was badly destroyed by the military in the recent

past, various wall lines are still clearly visible in
places (Figs. 13, 14). Given the evidence of surface
remains, the summit of this site must have been
fortified by defense walls, and this view is clearly
in accord with Glueck’s observation (1951: 379)
that there are “the remains of a large and originally
very strongly-built Iron Age I-II fortress”. Accord-
ing to our survey, there are two separate discerni-
ble courses of defense walls, showing that this set-
tlement was fortified at least twice in different
periods. The enclosing walls are at least 1.5m
thick, according to the visible remains on the sur-
face, and some of them survive up to two to three
courses high. The northern end of Tall al-
Hammam consists of several rooms, all of which
abut the northern fortification wall. This structure
must be one of “the massive towers” in Glueck’s
description. A similar structure is found along the
eastern city wall. The survey team also observed

8. General view of Tall Bulaybil
(looking west).

9. A potential gate system and a
staircase leading up to the city at
Tall Bulaybil (looking northwest).
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fragments of walls of a couple of other buildings in
the central part of the site, and at least one large
building complex has survived at the southern end
of the site. All these buildings seem to have been
the remains of strongly-built public and private
houses. This finding indicates that the area inside
the fortification walls was once occupied by a large
number of houses and other buildings.

As the southwestern end of the summit has been
completely bulldozed, it is impossible to trace the
plan of architectural remains. Regarding this area,
Glueck (1951: 379) writes that the southwestern
end of the hilltop “forms an elevated platform, sep-
arated from the rest of the enclosed area by a cross-
wall. This raised section, which culminates in the
two towers at the s. w. end, is about 33m long and
about 17m wide, and seems to form an inner cita-
del”. Given the presence of some faint wall lines,

Glueck’s description seems to be relevant and ac-
curate. Glueck’s description continues, “There are
traces of a strong glacis built against the tower at
the n. e. end. Extensive clearances might reveal the
presence of a glacis built against the entire outer
fortification wall”.

To the west of the summit of Tall al-Hammam
is a lower tall that Prag (1991) made a systematic
contour survey of in 1990. At the same time, Prag
undertook an excavation of part of the Early
Bronze Age settlement at the lower fall. As Prag
(1991: 65) states, “The surface of the lower tell is
covered with stretches of walls and rectangular
structure. Most of the walls are between 50 and 80
cm wide....the size of the walled settlement on the
lower tell, c. 300 x 340m”. Prag dates the remains
at the lower rall to the Early Bronze I-III periods
and the transition from Early Bronze to the Middle

10. The western fortification wall
and buildings on the northern
part of Khirbat Shu ‘ayb (looking
northeast).

11. A large empty courtyard on the
central part of Khirbat Shu‘ayb
(looking southwest).
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12. General view of Tall al-
Hammam (looking southwest).

13. The southern half of the summit
at Tall al-Hammam (looking
southwest).

14. The northern half of the summit at
Tall al-Hammam (looking north-
east).
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Bronze period.

Glueck (1951) found a large number of Iron I-II
sherds along with some scattered Early Bronze I,
Roman, and Byzantine sherds. The Jordan Valley
survey team reported the presence of Early Bronze,
Middle Bronze, Iron I-II, and Early Islamic evi-
‘dence at the site (Yassine, Ibrahim and Sauer
1988). The survey team collected Early Bronze,
Late Bronze II-Iron I, Iron II, Persian, Hellenistic,
Roman, and Byzantine pottery.

Tall at-Tahunah (Ls=Usll $5) (Survey Site 192; PG:
213.95/139.33): Approximately 400m north of Tall
al-Hammam is a relatively small ancient site that is
being destroyed by modern farming and building
activities (Fig. 15). Given that this site occupies a
relatively high hill near the Wadi al-Kafrayn dam,
it has an excellent view of the entire southern Jor-
dan Valley and many ancient cities in the area such
as Tall al-Kafrayn, Tall Barakat, Khirbat al-
Habbasa, and Tall al-Hammam. We identified re-
mains of a roughly square fortress measuring
roughly 30 x 30m at the acropolis of this site,
which may have been built with four towers at the
corners. Two of the four towers are found on the
northern side of the fort, although it is not impossi-
ble that these tower-like structures represent an ear-
lier structure below the square edifice. This struc-
ture must correspond to Glueck’s “foundation
remains of a large building, oriented n.-s., and
measuring about 25 by 18m” (1951: 384). A couple
of wall lines are discernible south of this square
structure, yet the nature of these wall lines is not
clear. This site is marked by the remains of a late
Ottoman watermill, situated on the southeastern
slope of this site, which is comprised of several

rooms and a water conduit.

Glueck (1951) found a small number of Byzan-
tine and Islamic pottery sherds; the Jordan Valley
survey (Yassine, Ibrahim and Sauer 1988) yielded
Early Bronze, Middle Bronze, Late Bronze, Iron
II-Persian, early Roman, and Early Islamic. Ac-
cording to our survey, pottery is abundant on the
site; our survey yielded Chalcolithic-Early Bronze,
Hellenistic, early Roman, Byzantine, and early Is-
lamic pottery on the surface.

Tall al-Mustah (¢ Uswdl J5) (Survey Site 193; PG:
210.08/145.30): Tall al-Mustah, situated 1km
south of Tall Bulaybil on the south bank of Wadt
Shu‘ayb, occupies a strategic position, overlooking
the confluence of Wadi Juray‘ah and Wadi
Shu‘ayb and controlling the entrance to the Ju-
ray‘ah Valley as well as the perennial water sourc-
es along the Wadi Shu‘ayb (Khouri 1988: 73) (Fig.
16). Glueck (1951: 368) visited this site during his
Transjordan survey, and described Tall al-Mustah
as “a large, sharply defined, flattish-topped, trun-
cated, wedge-shaped tell”. Presently, Tall al-
Mustah includes a large visible rectangular struc-
ture measuring about 15 x 25m, partially destroyed
by military trenches and road building. The vague
outlines of a couple of partition walls are also dis-
cernible in this building. The survey team collected
about 30 tesserae along the eastern wall of this
structure, possibly indicating this building was an
ancient church. The ancient remains of this site, ex-
cept for this rectangular structure, are now com-
pletely destroyed and cleared by military, agricul-
ture, and road-building activities.

Glueck (1951) assigned Tall al-Mustah to Early
Bronze I; the Jordan Valley survey team (Yassine,

15. General view of Tall at-Tahunah
(looking northwest).
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Ibrahim and Sauer 1988) found Early Bronze I-III
and Byzantine sherds. According to our survey, at
Tall al-Mustah, late Byzantine and early Islamic
pottery dominates the ceramic assemblage, and this
pottery is scattered around the rectangular structure
and on the southern and western slopes of the site.
Meanwhile, Early Bronze potsherds and flints cen-
tered on the low hill west of the rectangular struc-
ture. Our ceramic corpus is comprised of Early
Bronze, Byzantine, and early Islamic sherds.

2. The Wadr al-Bahhath, Wadi ash-Shita and Wadt
as-Sir Region

Rujm al-Buhayra ( 3——=—l as,) (Site 194; PG:
223.41/143.70): This medium-sized site is on a nat-
ural terrace on the northern bank of Wadi al-
Bahhath, an upper stream of Wadi al-Kafrayn, cur-
rently occupied by a cemetery and modern olive
and fig orchards. A large Ottoman building at ‘Traq
al-Amir Survey Site 59 is clearly visible to the west
from this site. Rujm al-Buhayra overlooks the con-
fluence of Wadi as-Sir and Wadi al-Kafrayn, and
the approaches from Wadi al-Kafrayn to Khirbat
ash-Shita and Na‘lir (s<b). The surface wall lines
are faint, but the survey team could identify outer
walls of two rectangular buildings, one of which
had been built on top of the other. The earlier struc-
ture is roughly square, measuring 20 x 20m, and is
slightly larger than the later one. Building ruins
cover an area of ca. 40 x 50m, and several circular
structures spread over the site. The villagers call
this site Magbarat al-Buhayra ( 3,2a/l 8,:3+: Ceme-
tery of al-Buhayra) because of a large number of
graves that dot the northern part of the site. Studies
of surface pottery indicate that this site was settled

16. General view of Tall al-Mutah
(looking northwest).

in the Chalcolithic-Early Bronze, Late Bronze II,
Iron I, and Hellenistic periods.

Khirbat al-Bahhath (&5 41 4, 3) (Survey Site
195; PG: 225.98/145.78): Khirbat al-Bahhath is a
medium-sized ruin on the southern bank of Wadi
al-Bahhath. approximately 50m southwest of the
confluence of Wadi ash-Shita and Wadi al-
Bahhath. The vague outlines of a potential city wall
or a large building are discernible in the midst of
numerous graves which spread over the entire site.
The large building measures at least 9 x 19m, and
some of its intact walls are about 1.4m thick. The
walls are currently standing three to four courses
high. Another wall line is identifiable about 5m
south of this structure, yet the nature of this wall
line is not clear. The eastern and western part of
the ancient ruin has also been completely destroyed
and is currently covered by Ottoman and modern
houses and chicken farms. No further building re-
mains are discernible at this site. ‘Ayn al-Bahhath
(&bl ¢»e) is situated about 50m northeast of
Khirbat al-Bahhath. At Khirbat al-Bahhath, we
collected pottery dated to the Tron I, Iron II, Helle-
nistic, and Byzantine periods.

Khirbat ash-Shita Gl &, (Survey Site 209; PG:
226.05/146.90): Khirbat ash-Shita is a currently-
occupied village that is bisected by a road from the
city of Wadi as-Sir to ‘Iraq al-Amir via Wadi ash-
Shita. Although abandoned modern brick houses
and modern concrete houses cover most of this an-
cient village, part of one ancient building is clearly
discernible under one of the late Ottoman brick
houses. The wall line is about 2m long and 80cm
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thick, standing 30cm high. Except for this early ev-
idence, no architectural remains are visible on the
site. Currently, the northwestern part of this site is
covered by a cemetery. The survey team also no-
ticed one cuphole (30cm in diameter) carved into a
detached limestone block, about 10m south of the
early wall line. There is a strong water spring
called ‘Ayn ash-Shita (Gall cee), about 200m north-
east of this site. We collected a small number of di-
agnostic pottery from Khirbat ash-Shita, all of
which are attributable to either the Hellenistic or
Byzantine eras.

Khirbat Sar (LL—w 4,2 ) (Survey Site 210; PG:
228.60/150.40): Khirbat Sar is located in the east-
ern part of the modern city of Wadi as-Sir, at the
western edge of the Jordanian Plateau overlooking
the head of Wadi ash-Shita. Glueck (1939: 153-
155) visited this site and described a plan of the
visible architectural remains in detail. Our investi-
gation of Khirbat Sar shows that it remains largely
intact since Glueck visited the site in the 1930s.
The primary structure is a massive ruined rectangu-
lar building, possibly a temple, associated with two
rows of arches. Glueck defined this structure as an
Ammonite “gasr”. According to our measurements,
this structure is approximately 16m (north-south)
and 17m (east-west), which is smaller than
Glueck’s measurement (19.8 x 20.0m). The walls
are about 3 to 7 courses high (ca. 5m), and approxi-
mately 3m thick. The eastern side of this rectangu-
lar building is faced by a large courtyard measuring
approximately 15.5 x 21.5m with two parallel rows
of arcosolia on its south (6 arches) and north (5
arches) sides. Recall that according to Glueck
(1939: 155), there were seven arcosolia on both
sides of the courtyard and the arcosolia “were
backed up by a wall, which in effect formed a con-
tinuation of the lines of the n. and s. walls of the
qasr”. Currently, the southeastern end of this court-
yard, although buried under debris, is faintly dis-
cernible. On this side, however, we observed only
six arcosolia, which disagrees with Glueck’s illus-
tration. Outside of these arcosolia are several wall
lines, and one of them seems to form a continuation
of the walls of the rectangular building. There are
at least two to three large building complexes on
the eastern and southern areas of the site. A large
number of walls are clearly discernible on the sur-
face, yet it is virtually impossible to trace the exact
plan of the buildings. Glueck mentioned that there
were remains of a small reservoir on the northeast
side of the site. In the meantime, however, modemn
cultivation around Khirbat Sar has either destroyed
or covered the reservoir, since it is no longer visi-

ble at this site.

Glueck dated the main rectangular structure to
the Iron I-II period, yet his dating is quite far from
convincing since we failed to collect any Iron Age
pottery at Khirbat Sar. In this vein, notice that
Glueck’s dating of this building is primarily based
on the typology of the structure rather than the pot-
tery associated with it. Glueck (1939: 155) stated:
“from the construction of the main building, with
its huge blocks, laid at the corners in headers and
stretches, we feel certain, even without really ade-
quate pottery evidence, that it was originally built
in the Early Iron Age”. Glueck continued, “Al-
though the nature of its construction alone led us to
believe that it had to be assigned to the Early Iron
Age, the discovery of similar sites with indubitable
ceramic evidence enables us to attribute it certainly
to EI I, with its history continuing down into EI
II”. Glueck reportedly collected Roman, Byzan-
tine, and Islamic sherds in addition to a small quan-
tity of Iron Age sherds. We found only late Helle-
nistic, early Roman, Byzantine, early Islamic, and
middle Islamic ware on the site, strongly indicating
that the buildings at Khirbat Sar belong to the peri-
ods later than the Iron Age.

Khirbat Umm Farwa (35— ¢1 L,—=) (Survey Site
214; PG: 223.41/150.21): On this small site is a
modern village with several late Ottoman block
houses built on a low rocky knoll by ‘Ayn Farwa
( 355 cre ), roughly 1km north of al-Bassa (Lal)
and 3km northeast of ‘Iraq al-Amir. This site has a
relatively heavy scattering of potsherds in addition
to at least four caves that were most likely used for
residence and storage in antiquities. There is some
evidence of quarrying as well. One possible an-
cient wall line, visible under a late Ottoman house,
measures 2m long and 1m thick. The survey team
collected five grinding stones on the surface. At
Khirbat Umm Farwa, we collected Iron I, Iron II-
Persian, and Hellenistic pottery.

Khirbat as-Sir ( -4l L53) (Survey Site 216; PG:
227.00/151.72): Khirbat as-Sir is a large ancient
ruin at the head of Wadi as-Sir, which is now al-
most completely bulldozed and cleared in order to
build terraces for horticulture and olive orchards.
Given the size of the bulldozed area and a heavy
concentration of potsherds, Khirbat as-Sir must
have been a thriving ancient village that occupied
much of the hill. Despite intensive modern activi-
ties, there are some ancient building fragments and
several stone heaps which dot the site. Near the po-
tential acropolis of Khirbat as-Sir are the remains
of a rectangular building that was constructed from
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small to medium stones. The building measures at
least 6.5m (north-south) by 17m (east-west), and
the walls are best preserved at the northwest corner
where it stands up to two courses high. Approxi-
mately 10m east of this building is another rectan-
gular structure, measuring 7.2 x 8.7m, which in-
cludes a couple of inner partition wall lines amid
rock tumble. It is probable that the remains of this
building were originally part of one large building
complex. Situated about 20m northeast of this
building complex is a third potential ancient build-
ing whose eastern wall measures 15m long in the
north-south direction. The survey team could not
trace the remainder of this building further because
of rock tumble which covers an area of about 15 x
20m. On the northeast side of the site, a scatter of
foundation walls and stone heaps indicate the pres-
ence of additional buildings and installations,
where the survey team successfully identified at
least two wall lines amid the stone tumbles and
heaps. Both wall lines measure about 5m long in
different directions, yet it is obvious that these
walls belong to one large building. On the south
side of the site, virtually nothing remains to indi-
cate ancient buildings.

At Khirbat as-Str, we found a seal impression
engraved on a jar handle, which was studied subse-
quently by Jirg Eggler. According to the lead au-
thor’s conversation with Eggler (March 22, 2001),
in the impression is a tree with a jutting jagged
tree-top flanked by two standing figures. This motif
is a variant of the early Iron Age theme of the tree-
cut, typically dated to late Iron I and Iron II (1075-
900 BC). Apparently, Eggler’s dating of the seal
impression is compatible with the pottery that we
found on the surface of the site. We collected a
large number of pot sherds, all of which were at-
tributed to the periods of Late Bronze II, Iron I,
Iron II, Persian, or Hellenistic.

Conclusion

Thanks to the three seasons of systematic sur-
vey of the ‘Iraq al-Amir region, we are now quite
well informed as to the chronological distribution
of ancient settlements in the region and their geo-
graphical extent. Besides, as a result of the surveys,
several facts of settlement patterns and history in
the region, including their implication for the study
of the Tobiads, can be presented. The primary con-
cerns of this preliminary report, however, were to
present archaeological finds from the 2000 survey
and report the result of preliminary analysis of the
finds. Given that detailed studies of pottery, archi-
tectural remains, and artifacts from the survey are
still underway, a more systematic presentation of

the data covered in this report will be available to
the readers in due course. Also, not intended to be
a historical analysis of archaeological findings, this
report has offered a rather limited integrative per-
spective of the historical importance of the survey
results.

To conclude, three seasons of archaeological
survey in the region of ‘Iraq al-Amir and Wadi al-
Kafrayn have produced new evidence for examin-
ing the ature of settlement in this region from the
Chalcolithic to the Islamic periods. In light of the
survey results, the Chalcolithic and Early Bronze
periods appear to have been an era of significant
settlement in the survey region; the eviderce of
this early period of human occupation is extensive
and dense, particularly along Wadi as-Sr and
Wadi al-Kafrayn. The survey area also includes a
large number of Chalcolithic and Early Bronze bu-
rials, as demonstrated in the previous papers on the
dolmens and rock-cut chamber tombs in the vicini-
ty of ‘Iraq al-Amir (Ji 1997; Loh and Ji 2000). The
Ire » II-Hellenistic and early Roman periods are
well represented in the surveys as well. It seems
apparent that the number of occupied sites in the
regions of ‘Iraq al-Amir andWadi al-Kafrayn rose
dramatically during the Iron II period after a long
occupational abatement, and this settlement inten-
sification continued into the Hellenistic period. In
particular, the early Hellenistic period was one of
the best represented periods of all historical periods
in the region. This fact contrasts with the early Hel-
lenistic settlement abatement in the Jordanian Pla-
teau (cf. J1 2001; Smith 1990; Tidmarsh 2001). The
‘Iraq al-Amir region also experienced substantial
human activities during the Byzantine period, and
its evidence is quite ubiquitous across different ge-
ographical segments of the survey area. This pros-
perity of ‘Irdq al-Amir and its vicinity appears to
have been associated with the social and economic
incline during the Byzantine period in the Jordani-
an Plateau and the Jordan Valley. To be sure, in
Jordan, the Byzantine settlement intensification is
well-established (cf. Boling 1989; Ibach 1987;
Parker 1992). Islamic settlements were less exten-
sive and confined mostly to the area in close prox-
imity to the Jordan Valley and the modern city of
Wadi as-Sir. There is some evidence of Islamic set-
tlements at ‘Iraq al-Amir and its immediate vicini-
ty; yet, they are not impressive as compared to the
earlier settlements in the area.

Acknowledgment

The authors wish to thank all the people who
made the 2000 fieldwork successful and produc-
tive. Our gratitude first goes to Dr. Fawwaz al-

194 -



Khraysheh, Director-General of the Department of
Antiquities, Adib Abu Shmeis, our Department of
Antiquities representative, and other members of
the department. Without their support for and inter-
est in this project, the fieldwork would not have
been possible. Appreciation is also due to Nachum
Sagiv who assisted us with various aspects of the
survey. The project was deeply indebted to the re-
search grants from the Versacare Foundation and
the Korean Research Foundation. We would like to
address our warm thanks to the members of the two
foundations. Much support also came from Dr. Lar-
ry T. Geraty at La Sierra University and Dr. Kye
Hoon Shin at Sam Yook University, Korea. Their
support and assistance are much appreciated. Last
but not the least, we would like to thank all the
staff and student volunteers who participated in the
project and worked with us.

CC. Il

La Sierra University
Riverside, CA
US.A.

JK. Lee
Sam Yook University
Seoul, Korea

Bibliography

Boling, R.G.

1989  Site Survey in the el-‘Umeiri Region. Pp. 98-188
in L.T. Geraty et al. (eds.), Madaba Plains Pro-
Ject 1. Berrien Springs: Andrews University.

Glueck, N.

1939  Explorations in Eastern Palestine, III (AASOR
18-19). New Haven: American Schools of Orien-
tal Research.

1951  Explorations in Eastern Palestine, IV (AASOR
25-28). New Haven: American Schools of Orien-
tal Research.

Herr, L.G. and Christopherson, G.L.

1996 Madaba Plains Project Survey Manual. Berrien
Springs: Andrews University.

Ibach, R.D.

1987  Archaeological Survey of the Hisban Region.

Berrien Springs: Andrews University.

I, C.C. ’

1997 The Chalcolithic and Early Bronze Cemeteries
near ‘Iraq al-"Amir and the Preliminary Report
on Salvage Excavations. ADAJ 41: 49-68.

1998a Archaeological Survey and Settlement Patterns in
the Region of ‘Traq al-"Amir, 1996: A Prelimi-
nary Report. ADAJ 42: 587-608.

1998b A New Look at the Tobiads in “Iraq al-" Amir. LA
48: 417-440.

2001 ‘Iraq al-"Amir and Hellenistic Settlements in
Central and Northern Jordan. Pp. 379-390 in
SHAJ 1. Amman: Department of Antiquities.

Ji, C.C. and Lee, J.K.

1999 The 1998 Season of Archaeological Survey in
the Regions of ‘Iraq al-"Amir and the WadT al-
Kafrayn: A Preliminary Report. ADAJ 43: 521-
539.

fec. From the Tobiads to the Hasmoneans: The Hel-
lenistic Pottery, Coins, and History in the Re-
gions of ‘Traq al-"Amir and the Wadi Hisban. In
SHAJ 8. Amman: Department of Antiquities.

Khouri, R.G.

1988  The Antiquities of the Jordan Rift Valley. Am-
man: Al Kutba.

Lapp, N.L.

1983 The Excavations at Araq el-Emir I (AASOR 47).
Winona Lake: American Schools of Oriental Re-
search.

Lapp, P.W.

1962 Soundings at “Araq el-Emir (Jordan). BASOR
165: 16-34.

1963 The Second and Third Campaigns at “Araq el-
Emir. BASOR 171: 8-39.

Loh, M.C., and Ji, C.C.

2000 A Preliminary Report on the Human Remains
from a Rock-Cut Chamber Tomb near ‘Iraq al-
“Amir. ADAJ 44: 201-2009.

Parker, S.T.

1992 The Limes and Settlement Patterns in Central
Jordan in the Roman and Byzantine Periods. Pp.
321-326 in SHAJ 4. Amman: Department of An-
tiquities.

Prag, K.

1991 Preliminary Report on the Excavations at Tell
Iktanu and Tell al-Hammam, Jordan, 1990. Le-
vant 23: 55-66.

Prag, K. and Barnes, H.

1996 Three Fortresses on the Wadi Kafrain, Jordan.
Levant 28: 41-61.

Smith, R.H.

1990 The southern Levant in the Hellenistic Period.
Levant 22: 123-130.

Tidmarsh, J.

2001 The Problem of Early Hellenistic Jordan. Pp
191-206 in A. Walmsely (ed.), Australians Un-
covering Ancient Jordan. Sydney: University of
Sydney.

Villeneuve, F.

1988  Prospection archéologique et géographie histo-
rique: la région d'Iraq al-Amir (Jordanie). Pp.
257-288 in P. Gatier et al. (eds.), Géographie
Historique au Proche-Orient. Paris: Centre Na-
tional de la Recherche Scientifique.

Waheeb, M.

1997 Report on the Excavations at Wadi al-Kafrayn
Southern Ghors (Al-Aghwar). ADAJ 41: 463-
468.

Yassine, K., Ibrahim, M. and Sauer, J.

1988 The East Jordan Valley Survey, 1976 (Second
Part). Pp. 187-206 in K. Yassine (ed.), Archaeol-
ogy of Jordan. Amman: University of Jordan.

- 195 -






THE 2001 SEASON OF THE JARASH CITY WALLS PROJECT:
PRELIMINARY REPORT

Ina Kehrberg and John Manley!

In October of 2000, the authors examined the
foundations of the west Gerasa city wall north of
the South Theatre (Braun, Kehrberg and Manley
2001; Kehrberg and Manley 2001). The promising
findings, securely dating the wall foundation there
to the early second century AD, have led to a
CBRL funded project to examine the city wall
foundations and their stratigraphy at various points
along the circa 3.5km long enclosure wall.

The results of this season in September-October
2001 were far richer than anticipated. Almost im-
mediately, the first major find in trench 100 on the
inner face of the north city wall overlooking the
modern archaeological camp, was in fact not a
foundation trench but a sealed hypogean tomb un-
der the rocky foundation of the city wall (Fig. 1).
The doorway of the one-chamber shaft tomb was
sealed by irregular blocks wedged in the doorway
and held in place by an earth-clay binder. The tomb
is oriented north-south and the chamber contained
a single burial, it seems of a young person or child,
put on its back with the head at the south entrance.?
The superficial disturbance and damage of the skel-
etal remains had been caused by rodents.

The ceramic and other objects in the chamber
and the pottery sherds from the dromos fill (Figs.
2-4) place the burial in the Late Hellenistic period

of the late second or at latest at the very beginning
of the first century BC, confirmed by the one Hel-
lenistic coin of the late second century BC found at
the feet of the deceased.? The date of the coin fits
the pottery and glass finds (four astragals in glass
and a large number of games pieces) in the cham-
ber and pottery types from the dromos fill.

A lagynos (see Kehrberg, forthcoming a) was
accompanied by four pottery ‘models’, if such they
are, their unusual quality being enhanced by their
uniqueness. Preliminary search has so far failed to
find parallels in Jordan for this or later periods.
Looking beyond her borders, however, similar vas-
es were found and the closest forms come from
contemporary Punic Carthage in Tunisia (Gauckler
1915; Cintas 1950).% It is paramount to point out
that the wheel-made zoomorphic vases from Car-
thage were also found in Late Hellenistic tombs of
the Punic necropolis underlying the Odeon of the
Roman city (Cintas 1976; Ben Younes 1982).
Since both Tunisia and Jordan belonged, as their
Levantine and African neighbours, to the culturally
dominant Ptolemaic Hellenistic World, the discov-
ery of comparable tomb contents (the Carthaginian
tombs also contained child burials) is not entirely
surprising. The Gerasa/Antioch on the Chrysorhoas
vases, including the bull vase, are not ‘figurines’.

1. The Jarash City Walls Project (JCWP) season 2001
(JCWPO1) team were: Iman Oweis, curator of the Jarash
Archaeological Museum and Representative of the Depart-
ment of Antiquities (DoA); Kate Wolrige, trench supervis-
or; Andrew Card, assistant trench supervisor; Marita Man-
ley, volunteer helper; four workers from the DoA. The co-
directors of the project are Ina Kehrberg, John Manley and
David Kennedy. Gabriel Humbert supervised the cleaning
of the pottery tomb finds and mended the complete forms.
The JCWP project has been affiliated by the CBRL who
have also funded the 2001 season; additional support was
given by the ‘Roman Studies Society’, UK. Through its
Director-General, Dr. Fawwaz al-Khrayseh, the Depart-
ment of Antiquities of Jordan generously provided the in-
field workforce, housing and equipment. Without this vital
help from the DoA, the JCWP 2001 season could not have
taken place. Abdel Majeed Mjelly, responsible for the DoA
restorations and resources at Jarash, was very helpful in
suggesting some areas for excavation where he had already
cleared the terrain of modemn dirt and ancient city wall
tumble.

2. The well preserved skeleton is with the “Institute of Anthro-
pology and Archaeology (IAA)’, Yarmouk University, Irbid,
for examination and conservation. Iman Oweis plans to re-
create exactly the burial chamber with the burial gifts as a
permanent exhibit in the Jarash Archaeological Museum.
For earlier published notes of JCWPOI findings and the
tomb contents see Kehrberg and Manley 2002a-d.

3. The coins of the JCWP 2001 and 2002 seasons are studied
by Julian Bowsher; the glass studies, excepting the tomb
finds, are done by Daniel Keller; the gold pectoral and other
metal finds from the tomb are studied by Iman Oweis.

4. Zoomorphic vases, in particular of bull and horse, are well
known from the Iron Age and again especially from the Late
Hellenistic period on in the Eastern Mediterranean, often re-
ferred to in Jordan as ‘Alexandrian’ influence. These as our
wheel-made pots must be distinguished from the popular
mass-produced mould-made askoi (in animal and human
forms). A detailed study by the authors of the burial, the
contents and their significance is underway and will result in
a comprehensive publication.
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A more fitting description appears to be that of toys
or models portraying everyday life, or both: they
do not belong to the familiar class of mould-made
terracottas or moulded figural unguentaria and ex-
voto which occur regularly and in quite large
groups in first century AD tombs (see e.g. Iliffe
1945). throughout the Roman World. The pottery
rhy‘ton5 and gold pectoral (Fig. 4) are, however, fa-
miliar Hellenistic apparel and accoutrement in
tombs of well-to-do citizens. The ‘ptolemaised’
Hellenistic Gerasean family, is no exception in the
Levantine culture of the day and the camel vases
with their Rhodian amphorae strapped to their
backs may indeed represent the actual trading ac-

1. JCWO01.104-114 hypogean tomb
under city wall 100.

2. JCWO01.109 pottery tomb group
before cleaning.

tivity and signify that the family owned a caravan.
This interpretation may be supported by the oth-
er most unusal find, the ceramic model of a clepsy-
dra (see Fig. 2), its origin derived from an Egyp-
tian water clock and used by travellers to extract
drinking water from shallow and muddied puddles
or pools. Phoenician travellers in Spain were
known to have carried a bronze clepysdra, very
similar to our pottery model, on their belts.® Next
to the interred there was an iron strigil, regarded in
Antiquity, for both boys and girls, as a symbol of
refinement and education. The implications indi-
cated by the lagynos (see Fig. 2) — a ritual vessel
mtroduced by the Ptolemies in their versions of

5. Fragments of a seemingly identical pottery rhyton were
found in ‘contaminated’ Iron Age context directly below
Hellenistic contexts at the ‘Amman Citadel Temple of Her-
acles (see Koutsoukou ez al. 1997: 130 and fig. 25). As the
figurative part of the rhyton was mould-made, both the Ja-

rash and ‘Amman rhytons symbolise a wild cat, it is quite
possible that the rhyton had been ‘mass-produced’ and sold
at various Hellenistic markets in Jordan and perhaps else-
where in the Levant.

6. I owe this information to Martin Almagro.
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Hellenistic Dionysiac funerary rites and symposia
— the rhyton, iron strigil, gold pectoral and glass
set of astragals with counters show the owner to
have been a fully integrated member of the Eastern
Mediterranean Hellenistic society.

The objective of the project is, however, to ex-
amine the stratification of the city wall foundations
at various strategic points. This was done as at the
‘tomb trench’ (wall/trench 100) westernmost of the
North Gate between towers 46 and 47, and at two
further soundings nearer the North Gate, walls/
trenches 200 and 300 (see the new town plan of
Gerasa in Braun et al. 2001: 434, fig.1).

All three trenches revealed that the foundations
of the city wall were constructed according to the
topography of the terrain: trench/wall 100 was
founded on top of the rocky outcrop of the tomb;
several dirt layers had accumulated above the
sealed dromos of the tomb and provided the origi-
nal Roman surface (the tomb was obviously not
known in the Roman period) from which construc-
tion of the city wall commenced. The stratified
contexts of trench 100 have yielded secure dating
material. Trench/wall 200 revealed a shallow Ro-
man foundation trench cut into ‘Jarash Soil’, the
virgin terra rosa, down to the sloping bedrock: on
it three built courses of foundation wall were level
with the upper cut of the foundation trench and lit-
erally wedged into the narrow space of the Roman
, ; , trench (Fig. 5). Trench/wall 300, nearest the North
4. JCW01.109 gold pectoral no 29 after cleaniﬁg (‘c“c‘)nseri/a- .Gate- W-lth the Trajanic inscription (Weue:S 1938:

tion L Oweis; photo L. Borel). mnscriptions 56 and 57) showed that the city wall

Jowat, Wk

b b o e
e v o2 3

5. JCWO01.200 S-section, upper
edge of foundation trench cut

near top of 203.
7. The city wall above trench 100 provided additional pottery drum; the exposed inner core structure of the city wall con-
evidence for dating when we removed a reused column tained no later sherds than of second century pottery.
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was founded on over eight courses of foundation
wall 302 (Fig. 6); the cut of the Roman trench is
distinct in both the E-W baulks of Trench 300 (Fig.
7). The depth and size of the foundation is due to
the steep wadi bed sloping toward the west bank of
the Chrysorhoas: we put our trench there for opti-
mum finds. The sections show that construction of
the city wall foundations and the upper parts vary
for each wall segment under examination (Figs. 8,
9), a fact that cannot be interpreted chronologically
and, instead, favours a topographical explanation
(including the use of handy spolia from demolished

6. JCWO01.300 deep cut and foundation wall 302,
North Gate.

west of

nearby contemporary or pre-second century AD
building sites?).

Above all, the diagnostic quantity and variety of
the ceramic finds of the Roman levels from trench-
es 100, 200 and 300 (Figs. 10, 11), as well as the
stratified coins and glass finds clearly provide a
date not later than early in the second century AD
for the building of the northern city wall founda-
tions. The lower levels revealed in the baulks of
the foundation trenches date from the first centu-
ries BC to AD, near the top of the Roman cuts
overlapping into the second century.” The well-

7. JCWO01.319-323 W-face of foundation trench, upper edge of
cut near top of 319.

South Face

East West

City
Wall 200

— ©°_
<= G

charcoal

ground surface
prior 1o construction
of City Walt

Wall 200

foundation
trench fil
for City Wali

bedrock foundation
-210

trench

Trench JCYP0Y-200
Jerazh 2601

North

8. JCW01.200 S-section drawing of trench and profile
of wall 200 (K. Wolrige, computer image J. Man-
ley).

7. The city wall above trench 100 provided additional pottery
evidence for dating when we removed a reused column
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9. JCW01.300 W-section drawing of
trench and profile of wall 302 (A.
Card, computer image J. Manley)

Iewel, 203
Aremadbessmradbnermsim b s e

10. JCW01.203 sherds.

spaced trenches 100-300 provide sufficient materi-
al evidence to posit that the northernmost inner-
wall terrain shows remarkable homogeneity from
Late Hellenistic to Roman. The pottery finds indi-
cate domestic activities, i.e. occupation, from the
Late Hellenistic period on. Imported wares are al-
most entirely missing and most of the pottery con-
sists of common and some coarse household wares.
Larger scale excavations further inward from the

11. JCWOI1.upper 319, lower 322 sherds.

periphery of the north city wall would be necessary
to reveal such ‘occupations’. However, it seems al-
ready clear that the northern picture varies from the
excavated southern terrains and although vastly in-
complete does seem to suggest different types of
occupation or use of the terrain in the Late Helle-
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nistic and Early Roman periods prior to the first
city wall. Lowest strata Iron Age sherds in trenches
200 and 300 add to the already familiar Jarash pic-
ture of occupation. An interesting feature, possibly
some sort of domestic or production-linked channel
was found in the upper strata of trench 300 (Fig.
12): the carefully constructed Late Roman ‘installa-
tion’ (the rest lies still unexplored underground)
dates to the third-early fourth century AD and had
been put there after the city wall had been standing
for some time.

The results of the 2001 season have been re-
warding and interesting, in particular since they
confirm the findings of the city wall trench north of
the South Theatre (Kehrberg and Manley 2001).
There also the clearly visible Roman foundation
trench for the city wall was cut into layers of first
centuries BC and AD deposits, in that case consist-
ing of a pottery kiln waste dump with the fill dating
to the beginning of the second century. The com-
prehensive pottery study and comparative stratigra-
phy, together with the other finds of the first exca-
vation (‘South Theatre 2000 trench’) and this
JCWPO1 season is in preparation and will be pub-
lished jointly with the final JCWP excavation sea-
son of 2002.

I. Kehrberg

Council for British Research in the Levant
al-Jubaiha, ‘Amman,

Jordan

Email: inakehrberg @hotmail.com

12. JCW01.307-310 ‘channel’.

J. Manley

Sussex Archaeological Society,
Lewes, Sussex

UK

Email: ceo @sussexpast.co.uk
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A SIXTH CENTURY WATER-POWERED SAWMILL AT JARASH

Jacques Seigne

In his poem Mosella, written in the fourth centu-
ry AD, Ausonius [a Gallo-Roman poet] says:

“...as to the other river (the Erubrus, now known

as the Ruwer, a tributary of the Mosel near Tri-

er, Germany), turning the mill-stones with rap-

id, whirling motion, and drawing the creaking

saws through smooth white stone, listens to an

endless uproar from each of his banks” (362-

364).

These lines, apparently written in AD 367, have
caused a lot of ink to flow (see, for general com-
ments and bibliography, Wikander 1981: 91-104;
1989: 185-190; 2000: 401-410). The use of water-
power for grain milling is well known, from texts
and numerous archaeological remains, all over the
- Roman World, at least from the beginning of the
Christian Era in the Near East (for a general over-
view, see for example Humphrey, Oleson and Sher-
wood 1998: 29-34). On the other hand, archaeolog-
ical remains that could be attributed to such an
early use of waterpower for sawing wood or stone
had, until now, been entirely unknown. Neverthe-
less, some scholars proposed theoretical reconstruc-
tion of “possible” mechanical sawing machines
from Antiquity, based mainly on the assumption
that “...restoration of an oscillating saw would re-
quire use of the crank, for which there is little evi-
dence in antiquity...” (Humphrey, Oleson and Sher-
wood 1998: 34).

This a priori led some scholars suppose the use
of circular saws, fixed either directly on the axle of
the wheel of the mill (Landels 1978: 25), or moved
by a system of sprocket wheel and gear overdrive.
These reconstructions raise a lot of objections, of
which one of the most obvious relates to the possi-
bility of manufacturing iron discs of very large di-
ameter (more than 2m), low thickness (2-3mm),
perfectly circular and flat, and hard enough to resist
a minimum of wear over time (profitability). In
such a device, it would also be necessary that the
stone blocks to be sawn are fixed on a mobile
frame able to move in a regular and perfectly con-
trolled way along an axis rigorously parallel to the
plan of the saw. Such devices, mechanically and
technically very complex, came into existence only
recently.

To overcome this difficulty, other authors, like
D.L. Simms, proposed the use of a continuous wire
saw (Simms 1983). Even if one does not consider
the problems raised by the mechanical parts of such
an installation (see for example the far from con-
vincing drawing published by Simms 1983: fig. 1),

nor those related to the problems of driving the
wire blade (profiles of the pulleys, friction and ad-
herence to the driven pulley, tension of the wire,
etc.), the simple manufacture of a loop without a
visible connection (knot or welding), several me-
ters in diameter, from a resistant wire whatever its
nature, of 2-3mm maximum thickness, was not
possible in Antiquity. Let us recall simply that this
technique today uses high resistance steels (com-
pletely unknown in Antiquity), in the form of heli-
coidal wire or with built-in diamond teeth, and is
employed only for the cutting of soft to semi-hard
stones.

The technical difficulties raised by the two pre-
ceding systems led other authors, like P. Rosumek,
to consider the use of a pendulum saw moved by
means of a crank (Rosumek 1982). In spite of its
apparent simplicity, the machine imagined by Ros-
umek calls upon many mechanical elements: pin-
ions, axles, eccentric, etc. and supposes the use of a
pendular saw, the point of suspension of which
should be able to change, in a controlled way, in
the course of sawing. The technical aspects of such
an installation are not approached in detail, nor is
the problem of guidance of the saw or that of the
articulation saw/crank, which is essential to ensure
the correct operation of sawing.

However, for the majority of the specialists of
Antiquity, even to the above-mentioned authors,
none of the proposed hypotheses appeared con-
vincing. Their doubtful position seemed all the
more justified since no undisputed remains of a
water-powered sawmill dating from Roman times
were known (some traces of such a possible instal-
lation, dating to the seventh/eighth century had ap-
parently been found at Ephesus but were never ful-
ly published). Most of them reached the conclusion
that Ausonius Mosella description was most prob-
ably a poetic allegoric form, far removed from a
simple description of some real antique mechanical
device.

A Seventy-Year-Old Unknown Discovery

“In 1926,... Mr Horsfield... converted a large
supporting vault under the south side of the Arte-
mis femenos into a museum for the permanent
preservation on the site of inscriptions and other
portable objects.” (Kraeling 1938: 4). It was appar-
ently during that “preliminary restoration” pro-
gramme, undertaken at Jarash (ui,—=) before the
joint British School of Archaeology in Jerusalem
and Yale University archaeological research cam-
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paigns started, that the eastern end of the southern
supporting vault of the sanctuary of Artemis was
cleared. At the southeastern corner of the crypto-
porticus a small room, partially opened up at that
time, revealed the remains of a water-powered in-
stallation of some kind, which had never been pub-
lished, nor apparently described. Since that time,
the area was used as a store for inscribed stones
collected on the site and the different remains from
the water installation were progressively covered
by stone blocks of all kinds and sizes (Fig. 1). De-
spite this, the surviving remains form a coherent
whole, “discovered” during the Gerasa antique wa-
ter supply survey program we started in 2000, and
can be clearly interpreted. Our thanks go to Dr.
Fawwaz Al-Khraysheh, Director-General of the
Department of Antiquities of Jordan, and to Dr.
Roberto Parapetti, Director of the Italian Mission
for the Study of the Temple of Artemis, who gave
us permission, support and information to study
this find. Our thanks go also to Suzanne Kerner,
David Graf, Jean-Louis Paillet and Andrew Wilson
for their help in collecting references (with special
gratitude to the last who also kindly suggested
some corrections to the English version of the text).

Coming from the courtyard of the Temple of
Artemis, a double water channel (the source of
which is actually unknown but was surely connect-
ed to the main aqueduct of the city) fed two large
connected cisterns that are currently in a very rui-
nous state (Fontana 1986: 182, structures A and B
in fig. 7). The small one, to the south, served as the
header-tank for a water installation located nearly
four meters below in the southeast corner subterra-
nean chamber of the sanctuary. The side walls of
the vertical and horizontal water channels are still
preserved, as are the positions for the bearings for
an horizontal shaft placed over the lower channel
(Fig. 2).

During the 1930’s excavations, the American
archaeologists found in the same room of the
southern Artemis Temple underground gallery, on
either side of the tailrace, two hard limestone col-
umn drums that had been partly sawn. These drums
are currently stored against the walls of the under-
ground room.

2. The head race and wheel race. Actual state.

1. General view from the west. Ac-
tual state.
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Remains of a Water Mill
The installation occupies a rectangular chamber
of 8.65m length and 6.65m width, originally cov-
ered by a barrel vault. In the middle of the western
wall, an axial door, 1.51m wide, gave access to all
the other underground rooms of the cryptoporticus.
. In the southern wall a second opening of the same
width (1.52m), offered direct access from the street
skirting the southernmost frontage of the sanctuary.
The inner floor of the room lies at about 3.80m be-
low the level of the water tank floor. Inside the
room, the surviving remains of the hydraulic instal-

lation include (Figs. 3, 4):

- the head-race, vertical channel, +1.35m broad by
+2.30m deep, perforated through the thickness
and in the middle of the eastern wall. It was
probably built at the place on an old opening. Its
walls are still covered with a thick coating of
pinkish mortar. Most of the filling of the channel
is still in situ and could be excavated;

- the £0.60m broad wheel race, covered in its west-
ern part, was not fully excavated. Its depth re-
mains unknown;

- the walls of the wheel race are still in situ, com-
pletely preserved. They are built of large reused
blocks of hard limestone fixed with lime mortar.

..................
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3. Plan of the remains. Actual state (J.S.).
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4. Section through the head race and wheel race. Actual state (J.S.).
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The rectangular carved places, planned for the
embedding of two bearings for a shaft of a water-
wheel, are perfectly visible on the “waiting beds”

of two of them (Figs. 2, 3). The external face of -

the southern one carries, very distinctly, the cir-
cular traces caused by the friction of an “object”
whose dimensions can be estimated (see below
and Fig. 5). These marks enable us to know fur-
ther that the position of the horizontal shaft of the
wheel of the mill was modified during the ma-
chine’s life (lowered or heightened by +0.14m);

- the outlet channel was not explored. It seems to
have flowed along the axis of the room. It prob-
ably runs under the threshold of the eastern door
before turning south to join the main sewer of the
street. As for the wheel race, it remains to be ex-
cavated.

The visible archaeological remains suggest that
there was formerly a bucketed waterwheel, about
0.50m wide (maximum) and with a diameter of be-
tween 4.00 and 4.50m, with an horizontal shaft.
The absence of any piece of millstone and, above
all, the fact that the two shaft bearings, placed di-
rectly on the top of the millrace walls, are immedi-
ately on either side of the waterwheel exclude the
possibility of a grain mill (in such a mill, the
wheel-shaft bearings would be spaced asymmetri-
cally on either side of the waterwheel to allow for
the pit-wheel and the gearing for turning the mill-
stones). The lack of any trace in the walls of the
chamber or elsewhere of any other bearing con-
firms this interpretation. Further, circular wear-
marks on the exterior surface of the southern mill-
race wall show that something (probably a wooden
disc built up with iron nails), of at least 1m diame-
ter as shown by the traces, was fixed at either end
of the wheel-shaft (Fig. 5). From all these archaeo-
logical evidences, we may conclude that an over-
shot waterwheel was mounted on a short horizontal
shaft with two vertical wooden(?) wheels, one at
each end of the shaft.

Two Partly-Cut Column Drums

Two drums of columns (n° 1 and 2) were found
by the American archaeologists in the western part
of the room (Fig. 3). They are currently stored
against the southern wall (block 1) and the northern
wall (block 2), positions that strongly suggest they
were originally found on the right and left side of
the tailrace. They are the only two uninscribed ar-
chitectural fragments visible in this room which is
used as a temporary epigraphic store by the Ameri-
can excavators. Both column drums originally
came from the porticoes of the Temple of Artemis
and were abandoned when they had been only part-
ly sawn. They are similar in size, both about 1m in
diameter, and with lengths of 1.67m and 1.51m re-
spectively. The block n° 1 has four saw-slots pene-
trating to the same depth even though the outer sur-
face was curved (Fig. 6). The block n° 2 has two

groups of four saw-slots, separated by four prepar-
atory cutting lines. The four saw-slots of each of
the two groups penetrate to the same depth, and the
width of each partly-cut slab is similar (Fig. 7).

The various traces visible on the two column
drums can only be explained by the use of a group
of four saw blades, separated by a few centimetres
and working simultaneously.

The presence inside the chamber of the two
drums, each weighing more than 2 tonnes, shows
that they had been brought there intentionally,
which strongly suggests that their conversion into
thin slabs could not have been carried out else-
where.

All the preceding archaeological data lead to the
conclusion that there was a direct connection be-
tween the water-powered installation and the hard
limestone column drums being sawn. The water
mill structures and other related archaeological re-
mains found correspond, from all the evidence, to a
powered sawmill: an overshot waterwheel would
have been used for sawing large hard limestone
slabs.

Reconstruction

The Saws

Saws used for cutting hard stone do not have
teeth but are used with an abrasive material (such
as sand or emery) and water that is applied to the
work-surface by the pressure of the blade.

If the elements preserved in sifu in the under-
ground room of the sanctuary of Artemis do really
belong to a mechanical sawing installation, the lat-
ter was surely not equipped with circular saws.
This possibility is completely excluded: the techni-
cal problems mentioned above would have been
even more complicated here by the need for assem-
bling a group of four identical saw discs, in paral-
lel, exactly of the same size and separated only by
a few centimetres, at each end of the wheel’s mill
shaft. Moreover, the position of the water wheel in-
side the room, near the eastern wall, would have
excluded any possibility of moving the blocks un-
der the saw blades.

For similar technical reasons, the use of eight
continuous wire saws working simultaneously is
absolutely not conceivable.

All the archaeological evidence leads to the
conclusion that the sawing tools were of the “tradi-
tional” framed type.

Traces visible on the partly cut columns drums
show that the saws were multi bladed. The size of
the blocks (Im in diameter and about 1.70m in
length) implies that the saws had a minimal verti-
cal race of 1.10m and a minimal blade useful
length of 2.20m (length of the block plus a mini-
mal working race of at least 0.50m). All these con-
straints result in restoring wooden frameworks car-
rying four blades each, their overall low size limits
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5. Southern elevation of the

wheel race showing rraces
of the outside “wheel” on
the wall and the two suc-
cessive positions of the wa-
ter wheel ax<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>